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Hypothetics: never-ending stories. 

Einstein loved Switzerland. He considered it totally organic. He used to live in many countries: the United States could be 
characterized by fast and bright flow of life, Belgium - slow thoughtfulness, Germany - cold orderliness, France - breath of life 
and impulsiveness... Often in conversations with friends and colleagues Einstein claimed that the relativity theory could only be 
born in Bern. Certainly, the USA offered considerable prospects and opportunities, Germany - an invariably close attention to 
science. But in Switzerland life in conditions of natural magnificence, spiritual tranquility and internal feeling of freedom allowed 
the liberated intelligence to function with the greatest efficiency. 

The scientist thought about all this during his visit to the Alpine confederation walking along the Kramgasse Street in Bern. Having 
reached the house number 49 - former house of his family, Albert took off his hat and looked into windows on the second floor of 
the building leaning on a post box. Significant moments of his Swiss life flew through the Einstein’s consciousness like a bright 
kaleidoscope... 

Unexpectedly, the person passing by recognized the outstanding physicist and exclaimed: 

- That’s impossible! Einstein!!! 

- Yes, - the physicist wasn’t surprised that clever Swisses are aware of science news. He smiled. - But, why are you so amazed 
to see me here? 

- You know, I’ve heard words that your relativity theory is the greatest nonsense or the generation of extraterrestrial mind. But 
I’d better trust the second version which doesn’t assume your presence on Earth. 

- Why is that? 

- Look, - the person continued to talk ironically: In fact, you prove the materiality of space and time. You call them the source of 
gravitation. Am I correct? 

- Well, relatively correct, I’d say, - the physicist smiled again. 

- Then if I were you, I’d stay in Space forever and manipulate time and matter: increasing length of life, accelerating public 
progress! 

- Ah, that’s what it is about! - Einstein burst out laughing and then continued seriously, - But my theory doesn’t say that time 
can create and change the course of history. It is about the fact that contrary to all natural laws, huge space bodies can’t do this 
and a little man can 
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IMAGE OF CRATER IN THE ACRHITECTURE OF “SHABYT” PALACE OF ARTS 
IN ASTANA AS A SYMBOL OF IDENTITY OF THE ESSENCE OF ART AND NATURAL 
ELEMENTS - 2009 (ARCHITECTS MATAYBEKOV SH.U, KYDYROV U.S.) 

G. Kissamedin, Doctor of Architecture, Academic Professor 
Kazakh Leading Academy of Architecture and Civil Engineering, Kazakhstan 

The article is related to the architecture of “Shabyt” Palace of Arts with a total area of 23,900 m 2 which was built in 2009 in 
Astana and located at 10 Independence Avenue, opposite to the Palace of Independence. The building was built as a palace of arts, but 
later it was transferred to the balance of the Kazakh National University of Arts. Despite such transfer of the building the citizens still 
call it “Shabyt” - inspiration that does not contradict the spirit of the University of Arts, but its internal structure is not suitable for the 
training practice. 

Keywords: the architecture of “Shabyt” Palace of Arts, the image of “crater explosion”, the computer rendering, the interior 
architecture. 
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A ccording to designers of the 
building, the architecture of 
“Shabyt” Palace of Arts is an embodiment 
of identity of the unique result of human 
creativity and natural elements which, 
in this particular image, represents the 
crater as a result of the explosion. The 
crater is just a funnel, it has no body. The 
form of “Shabyt” Palace of Arts may 
be presented as the intersection of two 
cones - right and inverse, two spinning 
bodies of rotation. The rotation of inverse 
cone is resulted in the ring-like walls of 
basement courtyard similar to the crater, 


and the second cone formed the ring-like 
external inclined walls of the building. 

Cones of external and internal walls 
have formed a ring of round body of 
triangular cross-section, where the 
land is a basis, but the uniqueness of 
the form is provided by a slight tilt of 
the rotation axis of internal cone due 
to which an inclined shear line of two 
cones is formed. An oblique section of 
the intersection of two cones makes it 
possible for an anonymous geometric 
shape to acquire individuality, besides 
the section allows demonstrating the 


architecture of the form at a distance. 
The inclination of the “Shabyt” building 
is directed to the Square with respect to 
which the building opens and makes a 
kind of bow to the Independence Square. 
The edge of the intersection of inclined 
surfaces of walls made of blue glass 
which evokes sensation of a border of the 
glass monolith is especially untypical for 
architectural forms. It adds a new twist 
to the perception of the architectural 
form and elicits different associations; 
people, who have tried to describe the 
architecture of this building, compared 
it, for example, with ink-pot which was 
used by the Soviet schoolchildren in the 
1950s. It was round, glass, blue colored 
by ink with cone-shaped hole for a pen 
like a funnel of the crater. 

Siting of the building in the image 
of “crater explosion” (Photo 2) on the 
ground is to make some “technology- 
related changes”, but the absolutely flat 
surface neutralizes the explosion and turns 
the building into a silence of overturned 
bowl. The “Shabyt” Palace of Arts and 
the Palace of Independence are located 
on both sides of the main administrative 
axis where the Independence Square 
with the Monument of Independence, 
the Pyramid “Palace of Peace and 
Harmony”, the “Baiterek” monument and 
the “Acorda” Residence of the President 
are located. The windows of “Shabyt” 
Palace of Arts command the whole 
panoramic view on the surrounding 
from the Palace of Independence to 
the “Hazrat Sultan” Mosque. The front 
facade of “Shabyt” Palace of Arts is 



Photo 1. Perspective view of side face of “Shabyt” Palace of Arts, 2009 



Photo 2. Perspective view of “Shabyt” Photo 3. Border of the intersection 
Palace of Arts from the front of inclined surfaces of exterior and 

facade oriented to the axis and the interior round facades 

Independence Square 
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oriented to the Independence Square. 
When coming in the visitor enters the 
horizontally oriented, narrow and oval 
entrance hall 8.7 m high that resembles 
an oval of turned to you “crater” of 
basement courtyard which could be seen 
when approaching the building. 

All buildings appeared within the 
new city put a kind of pegs into the 
architectural outline, therefore this 
small building had to play an important 
role within the architectural context; 
it, being located opposite the Palace 
of Independence, signified the end 
of one side of the governmental axis. 
A relatively small public building in 
a familiar image may not have played 
such a role. It is difficult to “retain” 
the axis if the building does not stand 
out, so the architects tried to give it a 
stunning image of the place according 
to its designation. The form found by 
architects has not been previously met; 
it has novelty and memorable image. 
The uniqueness of architectural image 
may be compared with the image of man 
whom, if you have ever seen him or her 
before, you can remember and recognize 
when next you meet, and the “Shabyt” 
building may not be forgotten, if it is 
once seen. 

The Palace of Arts and the club 
represent several independent groups 
of premises by its architectural and 
planning structure: 

- administrative block with entrance 
hall, cloakroom, sanitary facilities, 
canteen or coffee-room; 

- library with reference room; 


- 3 or 4 groups of club rooms with 
the area from 50 to 100 m 2 ; 

- cinema hall for 300 people with 
lobby; 

- multi-purpose hall for sports, 
dancing, aerobics. 

In the plan the building represents a 
circle with a diameter of 120 m, and the 
center of axis lines of internal walls is 
shifted to the center of a small circle of 
37 m radius. Third circle - intersection 
lines of two cones, right and inverse, as 
mentioned above, - is a kind of ridge 
of 45 m radius. The space of basement 
courtyard - “the crater”, properly 
speaking, which is the main character of 
the project idea - is unusually beautiful 
space protected against the wind and 
open to the scenery spots of the city. A 
closed round accessible roof area with 
inclined glass walls like a bowl was 
meant to become a green garden for 
rest and an additional space for creative 
activities. 

In this project, the roof and walls are 
combined and the line of its intersection 
passes through the middle between 
internal and external walls, but centers 
of three circles lie on the central axis 
of the main entrance. Four entrance 
halls provide the autonomy of activities 
performed by club groups. There are 
three halls in the center - cinema, 
rehearsal hall and sports hall which 
are independently operated. Although 
thoughts of architects were aimed to 
create a pure form of crater, the planning 
layout of the premises was drawn up for 
the club building with due regard to all 


requirements. After its construction the 
building was transferred to the balance 
of the Kazakh National University of 
Arts, a set of premises of which did not 
comply with the requirements applicable 
to the universities. There are no lecture 
halls, showrooms, recreational spaces, 
workshops, studios, laboratories and 
other premises necessary for the higher 
education institutions. 

The tender for construction of 
“Shabyt” Palace of Arts won the 
Turkish construction company “Sembol 
3moaat”, but the construction was 
subsequently assigned to “Basis-A” 
construction company, representatives 
of which have lost touch with designers, 
so the architecture has some deviations 
from the initial idea, - the project 
designer Shokhan Mataybekov says. The 
architecture of this building was to be 
made by using the technology of hidden 
sashes; such plants exist, it produces glass 
which is put butt-to-butt so that the entire 
form is run into a single monolith. First 
of all the monolithic form is a purpose 
of the idea, and secondly, the color of 
glass was supposed to play an important 
role within this project. The building 
is to be easy, light blue with a silvery 
shade and have a specular reflection of 
5 to 10%, the form had to possess the 
properties of reflection, flicker, and shine 
so that any person could not estimate 
its real physical properties within its 
perception. An easy, silver blue, mirror- 
bright uniform monolith form should be 
perceived as a sculpture and get up the 
place where it is located. 
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Photo 4. Section along the central axis 
of “Shabyt” Palace of Arts 


Photo 5. Ground floor plan of “Shabyt” 
Palace of Arts 



The architecture built in the “crater” 
sculpture had to serve by its form: to 
reflect, be blended in semi-tones with the 
surrounding space, slide in your mind as 
a flickering image, even disappear under 
certain weather conditions, but a dark 
and heavy monolith which is the same 
under all weather conditions was made; 
I didn’t expected such a result, - the 
project designer Sh. Mataybekov says. 

The ideas of designers come to life 
during the computer rendering as virtual 
images of reflections in silver-blue glass, 



where people, cars, and clouds may 
appear and disappear in the round form. 
The mirror form of the building had to 
give a visual lightness to the building, 
and silver-blue glass being mixed with 
the blue color of the sky had to loss the 
boundaries of reality between the form 
and its reflection, but all this was not 
implemented in the building architecture. 
Although the designer was not satisfied 
with the chosen color of glass, the 
building still infuses the amazement at 
a new approach to the architecture, and 



Photo 6. General view of the building from the main entrance and rear facade 
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a relatively small building came into 
notice and played an architectural role 
assigned to it. 

The windows of side face of 
“Shabyt” Palace of Arts command the 
view on the Palace of Independence 
and the Independence Square with the 
Monument of Independence (photos 7 
and 8). The Monument of Independence 
and the Pyramid “Palace of Peace and 
Harmony” are seen from the windows 
of upper floors of the central part of the 
building in the rim of interior ring facade 
(photo 9). The “Hazrat Sultan” Mosque, 
the main mosque of Astana, may be 
perfectly seen from the windows of upper 
floors of the north part of the building 
(photo 10). The round panoramic view is 
commanded due to the inclination of the 
building oriented to the governmental 
axis; a person who is on the upper floor 
may see the panorama of the city as from 
the viewing platform. Any person who 
is in the Shabyt building finds himself 
at the center of observation due to the 
circular pattern of corridors around the 



Photos 7, 8, 9, 10. Panoramic view of the surrounding of “Shabyt” Palace of Arts. View from the windows of “Shabyt” 
Palace of Arts. (Photos of the author were made from the windows of the 6 th floor, from the height of 28 m) 
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perimeter of the building, although this 
is a relatively low-rise building 40 m 
high in the highest part of the ridge. 

In terms of architecture, the picture 
of two fragments of “Shabyt” Palace 
of Arts and “Hazrat Sultan” Mosque 
(photos 11 and 12) represents the concept 
for interpretation of the XXI century 
architecture and the traditional Muslim 
architecture of the past by revealing 
world view of epochs and peculiarities 
of our time due to the fact that both 
buildings were built at the same time. 
The comparison of two buildings, the 
“Shabyt” Palace of Arts and the “Hazrat 
Sultan” Mosque, does not seem to be 
strange, because the “Shabyt” Palace of 
Arts in its interpretation of architecture 
could be a mosque, library, business 
center or any other residential or public 
building, and the architecture of the 
“Hazrat Sultan” Mosque - only mosque. 
The appearance of archaic image of 
the “Hazrat Sultan” Mosque for 5,000 
people in Astana in 2012 is related to the 
trend of the first years of Independence 
related to the return of a debt to the 
cultural heritage - return of cathedrals 
with a traditional image to the cities. 
The perspective view of both buildings, 
the “Shabyt” Palace of Arts and a 
fragment of the Palace of Independence, 
evokes the feeling of industrial nature 
- it is harsh, insular and inaccessible, its 
images do not reveal its assignments. 

The interiors of “Shabyt” Palace of 
Arts, unfortunately, have no unity with 
the style put into the project concept; 
interior designers contributed a new 
motif to arches which has eventually 
nullified the unusualness of the building 
architecture. Everything is unconnected 


here: variegated arcs, adjusted sashes 
at semi-round galleries and dummies 
all around - profiles, false portals, in a 
word, the interior is from another story 
and it does not correspond to the building 
architecture. The interior architecture is 
made by using a cheap plaster on gypsum 
plasterboards and evokes associations of 
the temporary decorations set in hast. 
Metal constructions are hidden with 
gypsum plasterboards; for some reason 
it serves for heavy concrete supports, 
beams and arches. All this looks very 
poorly, while it is the interior space 
that had to be exponents of features 
of the unique architectural form and 
unusual structural system of the 
“Shabyt” building. A light metal frame 
of the building has disappeared; it was 
replaced by the supposititious decor for 
concrete constructions made of gypsum 
plasterboards. 

The interiors of the unique building 
should be made by the project designer; 
it should express ideas contained in the 
project concept as it is done all over 
the world. The world famous architect 
F. Gehry, while designing his buildings, 
attached the enormous importance to 
its interiors, in fact, for which such 
buildings were made. He highlighted 
the goals and objectives of the buildings 
interiors. For example, F. Gehry has 
engaged Japanese in noise specialists and 
has used an expensive wood in order to 
get the best sound in the building of Walt 
Disney Concert Hall instead of using a 
cheap plaster for interior decoration. 
After the first rehearsal the music 
director of the Philharmonia Orchestra, 
Mr. Salonen, turned to Frank sitting in 
the hall and said: “We will stay here”. 


In response, 70 year old F. Gehry broke 
into tears thus expressing the whole 
dramatics of the situation: if the building 
with all its beauty eventually proved to 
be unsuitable for the work of symphony 
orchestra, nobody would understand it, 
setting aside of the necessary additional 
expenses. The cost of the unique product 
can never be predicted and this is not to 
say that “this is an amount for which a 
unique product can be made”, because 
it should be spent as much as necessary. 
Thus, the Walt Disney Concert Hall in 
Los-Angeles became not only the most 
exotic architectural structure, but the 
best music venue in the USA. 

The lobby of “Shabyt” Palace of 
Arts, on which galleries of 5 floors of 
club rooms look out, is a rare, unusual 
space 20 m high of triangular section. 
The premises of the upper floors, slightly 
and floor by floor, overhang the lower 
floors in double-height space of the 
lobby thus creating a light and dynamic 
upward movement before a clean 
segment of absolutely round plane of the 
inclined wall. The solution presented in 
the real interior demonstrates a complete 
lack of understanding of the concept of 
the building architecture. 

Feigned piers of arches and beams 
straighten the curve of the inclined wall 
and close the panorama of the round 
basement courtyard space - “the crater” 
- from all floors. The courtyard-crater 
is a quintessence of the project which 
remained unnoticed by designers of 
interior where the structural system 
expressing the project idea, which seems 
to be recognized as unbeautiful by the 
designers of the “Shabyt” building due to 
the used interior foofaraw, was apparent. 



Photo 11. Perspective view of a fragment of Palace 
of Independence and a side face of “Shabyt” Palace of Arts 

6 


Photo 12. Perspective view. Fragment of “Shabyt” 
Palace of Arts and the “Hazrat Sultan” Mosque 
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Photo 13. Interior of corbel lancet arches 
in the lobby opposite the assembly hall 


Photo 14. Corbel arched doorways - entries 
to the audience hall 


In this regard, the words of J.W. Goethe 
are recalled: there is no difference 
between beauty and truth, however 
beauty is truth. A lot of examples on this 
topic may be given here, starting with 
the Eiffel Tower in Paris. 

The panoramic view from the bridge 
represents three buildings: “Shabyt”, the 
Palace of Independence, the Monument 
of Independence and the Pyramid 
“Palace of Peace and Harmony”, but 
the governmental axis is presented only 
by two buildings - Shabyt and Pyramid 
- and this dialog involves the spire of the 
Monument of Independence located at 
the eponymous square, but not the Palace 
of Independence directed to the ground. 
It should be noted that the Pyramid 
“Palace of Peace and Harmony” 
dominates magnificently and soars 
in the landscape of the waterfront, its 
lines are maintained by the grade lines 
of locality and it is very harmonious in 
the environment. In this panoramic view 
“Shabyt” and the Palace of Independence 
specify one end of the governmental 
axis on both sides. The architecture of 
the Palace of Independence has no vote 
in this picture, although it was to play 
an equal role as the Shabyt building. 
“Shabyt” manages to do it due to its 



Photo 15. Corridor - the gallery of forth floor looked out on the internal 
double-height space of the lobby 



Photo 16. Panoramic view from the bridge 
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unusual form of crater, but its siting 
similar to the Palace of Independence is 
immersed in the landscape, while “the 
explosion” is the project concept and 
the crater left was to soar. The “Shabyt” 
building architecture has a huge impact 
in the axis space due to its form, but its 
siting loses out to the Pyramid. 

The article is written following the 
architect Mataybekov Sh. U. 
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U.D.C. 728 

BLUE WHALES OF ASTANA CITY - 
THE ADMINISTRATIVE BUILDING OF 
THE NATIONAL KAZAKHSTAN TEMIR 
ZHOLY COMPANY LOCATED 
ON THE LEFT BANK OF THE ESIL RIVER, 
ASTANA CITY, 2009 
(ARCHITECT ABILD TOLEGEN) 

G. Kissamedin, Doctor of Architecture, Academic Professor 
Kazakh Leading Academy of Architecture and Civil Engineering, 
Kazakhstan 

The article is devoted to the high-rise twin towers architecture 
of the “National Kazakhstan Temir Zholy Company” administrative 
building (NKTZC) in Astana city, located at the Green Water Boulevard 
- administrative center of the capital. The high-rise twin towers formed 
a new architectural focus of Astana city that is visible from any part 
of the city. 

Keywords: the volume-spatial composition, the type of integrated 
development, the tapered endings’ game. 

Conference participant, 

National Research Analytics Championship, 

Open European- Asian Research Analytics Championship 


YAK 728 

TOJIYEEIE KHTEI ACTAHbl - 
A^MHHHCTPATHBHOE 3/JAHHE 
HAL(HOHAJIbHOH KOMnAHHH 
KA3AXCTAH TEMHP 3KOJIBI B ACTAHE, 
HA JIEBOM EEPEry PEKH ECHJIb - 
2009 r. (APXHTEKTOP AEHJIb^A 
TOJIETEH) 

KHcaMe/piH EM., oh a. apxHTeKTypbi, npo(j). 

Kaaaxcoa ronoBHaa ApxHTeKTypHO-CrpOHTejiBHan AoaeMHn, 
Ka3axcTaH 

CTUTbH nocBHineHa apxnTeKType napmax bbicothbix 6ameH a^MH- 
HHCTpaTHBHoro 3naHHa «HannoHajibHaa KOMnaHna Ka3axcTaH TeMHp 
5 Kojibi» (HK KT)K) b AcTaHe, pacnojiO)KeHHoro Ha BoaHO-3ejieHOM 
dyjitBape - aaMHHHCTparaBHOM neHTpe ctojihubi. IlapHBie bbicothbic 
6amHH ciJiopMHpOBajiH HOByio apxHTeKTypHyio AOMHHamy AcTaHti, 
KOTOpaa BH^Ha H3 jik>6oh nacra ropona 

KjuoueBbie cjiOBa: odbeMHO-npocTpaHCTBCHHaa KOMno3nnna, 
HHTerpHpOBaHHtiH ran 3acTponKH, nrpa CKomeHHtix 3aBepmeHHH. 

Y HaCTHHK KOH(J)epeHUHH, 

HannoHajiBHoro nepBeHCTBa no HaynHon aHaanraice, 
OTKpBiToro EBponencKO-A3naTCKoro nepBeHCTBa no HaynHon aHaanraKe 


Digital Object Identification: http://dx.doi.Org/10.18007/gisap:tsca.v0i7.1189 


A AMHHHCTpaTHBHOe 3£aHHC HaiTH- 

OHajibHOH KOMnaHHH «Ka3axcTaH 
TeMHp )Kojibi» HMeeT enomiyio o6ueM- 
HO-npocTpaHCTBeHHyio KOMno3Humo, 
KOTOpan 3aKjnonaeTca b cnneTeHHH Tpex 
o6T>eMOB. J\bq 37 h 40 aTammie bbico- 
tkh b nnaHe oncnaa npencTaBnaeT no- 
nyKpyr /jnaMeTpOM 22 m, CMemeHHBie Ha 
neTBepTb ^naMeipa otho chtcjibho ji pyr 
npyra. PaccToaHne Mencny nojiyicpyra- 
MH 11 M. BblCOTa 40-3Ta5KHOH 6amHH 

cocTaBjiaeT 175 m, 37-3Ta)KHaa - 163 m. 
BbicoTHtie napHtie 6amHH «Ka3axcTaH 
TeMHp )Kojibi» pacnojio^eHbi b hobom 
aUMHHHCTpaTHBHOM HCHTpe ACTaHBI Ha 
jieBOM 6epery p. Echjib, Ha iuioma/pi b 
10 625 KB. M, C pOBHOH nOBepXHOCTBK), c 
He3HauHTejiBHBiM yioiOHOM b ceBepo-3a- 
na^HOM HanpaBjieHHH. Ha BBmeneHHOM 
nna cTpoHTejiBCTBa ynacTKe aBTop Maon- 
MajiBHO pacnojio5KHji 3naHHe pa3MepaMH 
159x57.8 m - npHMoyrojiBHBiH bocbmh- 
3Ta)KHBiH napajuiejienHnen bbicotok b 
35.4 m, H3 KOTOporo c caMoro ocHOBamui 
npope3aiOTca jxbq nojiyKpyniBie b nnaHe 
napHBie bbicothbic 6amHH. B bbicotox 
pa3MemeHBi ocJmcbi iuiomanBio 115 tbic. 
kb. m, Bcero b 3/jaHHH pa6oTaiOT 4200 co- 
TpyzjHHKOB. CipoHTejiBHBiH o6bcm Bcero 
3naHHH 571 929 M 3 . DiaBHOH KOMH03H- 
Hhohhoh ocbk) hbjihctch nemexo/jHan 


3cnjiaHana Bo^HO-3eneHoro OyjiBBapa, 
KOTOpan paenoji05KeHa Mencny KpymoH 

nnomanBio h njiomanBio nepen Pe3nzjeH- 
nneH npe3H^eHTa PK AxopnoH. 

B apXHTeKTypHOH KOMH03HIJHH 
a^MHHHCTpaTHBHoro 3naHHn «Ka3axcTaH 
TeMHp )Kojibi» Bee tccho ennenocB. 
EamHH b ocHOBaHHH He cbo6o/jhbi, ohh 
CJIOBHO 3a5KaTBI ^eBHTH3Ta}KHOH 3a- 
CTpOHKOH, h B^o6aBOK napHBie bbicotkh 
H eB03M05KH0 npOHHTUTB xax £Be, nOTO- 
My hto ohh npHncanHCB npyr k npyry h 
B oenpHHHMaiOTCH xaK e^HHoe o6pa30Ba- 
HHe. Oeo6eHHOCTB napHOH KOMH03HIJHH 
«Ka3axcTaH TeMHp )Kojibi» 3aKjnonaeT- 
en b tom, hto o6e 6amHH hmciot eaMO- 
CTOHTeJIBHBie BXO/JBI, OpraHH30BaHHBie 
C AByX npOTHBOnOJI05KHBIX CTOpOH 3 #a- 
hhh, hto nop05K^aeT #Ba rnaBHBix (Jiaea- 
#a. TaKHM o6pa30M, npn Bxo/je b nioOyio 
OaiHHio bbi 6y^eTe bh/jctb o^Hy h Ty 
5Ke KOMno3HHHio, o^Hy nojiyKpymyio, 
CTeKjwHHyio OamHio h BTOpyio OauiHio e 
nnocKHM (jiaea^OM e bbihbjichhbimh no- 
3Ta5KHBIMH HJieHCHHHMH ((|)OTO 1, 2). 

naHopaMa bbicotok Bo/jHO-3ejieHO- 
ro OyjiBBapa npe^CTaBjieHa cneBa Hanpa- 
bo: a^MHHHCTpaTHBHoe 3^aHHe «Ka3ax- 
ctuh TeMHp )Kojibi»; 1VDKK «CeBepHoe 
chhhho); M)KK KOMnneKC «H3yMpyn- 
hbih ropo^» h MOC «Y Bo^HO-3ejie- 


hoto EyjiBBapa»; Ha och b ueHTpe Kpyr- 
jioh nnoHia^H pacnoji05KeH MOHyMeHT 
«EaiiTepeK». 

Bbicothbic 6amHH o6o3peBaeTcn H3- 
/janeica h co Bcex CTOpOH, ok CKyjiBnTy- 
pa, no3TOMy rjvl bbicotok Bcepzja BancHBi 
Bee (Jiaea^Bi, o6mne ennysTBi, xapaoep 
3aBepmeHHH 6ameH, h HaKOHeu,, o6pa3Bi, 
KOTOpBie ohh HeeyT. XapaKTepHoii oeo- 
6eHHOCTBK) BBICOTOK HBJIHIOTCH BepXHHe 
HaCTH, no KOTOpBIM HX MO)KHO HaHTH 



Ooto 1. IlepcneKTHBa. 
AflMHHHCTpaTHBHOe 3^aHiie 
«HanHOHaJIbHOH KOMnaHHH 
Ka3axcTaH TeMHp ^Cojibi» b AcTaHe 
Ha JieBOM Sepery peKH Ecnjib 
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<Doto 2. BoAHO-3ejieHbiii GyjibBap. B peHTpe MOHyMeHT «BaiiTepeK», 
cnpaea BbicoTKa a^MHHHCTpaTHBHoe 3/jaHHe «HauHOHajibHoii 
KOMnaHHH Ka3axcTaH TeMHp >Kojibi» 



cDoto 3. MaKeT (jjparMeHTa BoaHO-3ejieHoro 6yjibBapa. 
IlepBaH cjieBa BbicoTKa - a/jMHHHCTpaTHBHoe 3/jaHHe 
«HapHOHajibHOH KOMnamm Ka3axcTaH TeMHp >Kojibi» 


H3£ajiexa, no3TOMy apxHTexTOpBi Ha- 
/jejiaiOT hx 3anoMHHaiomHMHca 3pH- 
TeJIbHblMH (J)OpMaMH, y3HaBaeMbiMH 
opneHTHpaMH b npocTpaHCTBe. IlapHaa 
BbicoTKa «Ka3axcTaH TeMHp )Kojibi» 
HMeeT nojiyKpyrnbie 3aBepmeHHa, xo- 
Toptie nojiyHHjiHCb b pe3yjibTaTe pacce- 
Hemia nojiyKpyrjiOH ijHjiHH^pmiecxoH 
cjiopMBi 6aniHH uoji 45 rpa/jycoB, Ha- 
npaBjieHHtie jxpyr Ha r pyra. 

riapHaa BbicoTKa «Ka3axcTaH TeMHp 
)Kojibi» HMeeT ^Ba 3anoMHHaiomHxca 
3p ht e jib hbix o6pa3a - rnaBHbie cfiaca^bi, 
pa6oTaiOH^He c jiByx npOTHBonoji05x- 
Hbix CTOpOH - BOCTOHHOH H 3ana/JHOH 
((j)OTO 1), H a6cOJHOTHO O/JHHaXOBBie 6o- 
KOBbie (jiaca/jBi, opneHTHpoBaHHbie Ha 
ceBep h iot ((|)oto 4, 5), hto He Bcer/ja 
H3^anH ohh cxjia/jBreaiOTca b co3Ha- 
hhh jiio^en b o6pa3bi ojxroto h toto 5 xe 
3/jaHHJI. 

C pa3Hbix kohi^ob ropo/ja 3/jaHHe 
«Ka3axcTaH TeMHp )Kojibi» bbitjtm^ht 
Kax napa Bjno6jieHHBix, CMOTpamHx 
jxpyr Apyry b jihijo, KOTOpBix bbi bcakhh 
pa3 BocnpHHHMaeTe co cnHHBi o/jhoto h 
/jpyroro b «jihijo», o 6 oh #a 3^aHne, bbi 
3aMenaeTe, hto xoMno3HijHa noBTOpa- 
eTca. Ilapa 6ameH, xacaacx jxpyr #py- 
ra nnenaMH, xa k hbsl nejiOBexa, to jih 


norjiomeHHBie 6ece£OH, to jih thxhm 
TaHH,eM, 3aMepJIH B TOpO/JCXOH 3aCTpOH- 
xe, o6o3peBaeMBie bccmh. BaniHH co 
cnHHBi 3aBepHyTBi bo (j)paKH H/jeajiBHO 
o6jieraiomero araaca CTexjia tcmho-ch- 
Hero i^BeTa 6e3 BBi^ejieHHa nosTaacHBix 
HJieHeHHH, H nOTOMy TOJIBKO 0£Ha H3 
napHBix 6ameH - o^Ha c boctohhoh, a 


jl pyraa c 3ana/jHOH ctopohbi ropo^a, 
H3^ajiexa BoenpHHHMaeTca rnraHTCKOH 
i^ejiBHOH (JiopMOH, njiaBaiomen b npo- 
CTpaHCTBe ropo/ja, Hano^oGne Mopcxoro 
rnraHTa KHTa b oxeaHe. H3 oxoh 6 bictpo 
/ jBHacymeroca TpaHcnopTa, o6pa3 o/jh- 
hoxoto rojiy6oro xHTa c nojiyxpyrjiOH 
tojioboh, c rjia^xoH, xax y 5 xhboto cy- 
mecTBa xo)xeH, noaBJiaeTca h HCHe3aeT b 
npocTpaHCTBe ropo/ja. 

B naHOpaMe Bo/jHO-3ejieHoro 6yjn>- 
Bapa (4)oto 2), npocMarpHBaeTca tojibxo 
ojjhh CHjiysT nojiyxpyrjiOH 6aniHH c no- 
jiyxpyrjiBiM 3aBepmeHHeM, x xoTOpOMy 
npHjiBHyjio b «noji jimja» BTOpaa 6am- 
Ha. B naHOpaMe He tojibxo a^MHHHCT- 
paTHBHoro ijeHTpa, ho h Bcero ropo/ja 
(jipameHTBi napHBix bbicotox «Ka3ax- 
CTaH TeMHp )Kojibi» co3^aiOT o6pa3Bi 
BJIK)6jieHHBIX CO CXJIOHeHHBIMH TOJIOBa- 

mh Apyr x ji pyry. 

Mohojihthoctb nojiyxpyrjiOH 6am- 
hh 3aBOpa>xHBaeT Bame BHHMaHHe, b to 
B peMa xax BTOpaa napHaa 6amHa, cjiob- 
ho cpocmaaca c Hen, BaM xa)xeTca, hto 
OH a aBHO MemaeT, xax cjiyHaimo pacno- 
jiojxeHHoe pa^oM coopy)xeHHe. O/jHaxo 
BaM CTOHT 060HTH 3^aHHe, xax CHHe- 
rojiy6bie rnraHTBi HanHHaioT BnjiBiBaTB 
nepe/j BaMH, npHBa3aHHBie jipyr x flpy- 
ry TpeMa B03/jyiHHBiMH nepexo/jaMH 
(cJioto 4, 5) opraHH30BaHHBie b Tpex Mec- 
Tax, Ha 15, 21 h 27-om 3Taacax. EoxoBBie 
(Jiaca^Bi oneHB BBipa3HTejiBHBi, Tax xax 
3flecB mbi bh^hm xax 6 bi ,nBe nojiyxpyr- 
jiBie nojiOBHHXH o/jhoh xpyrjioii 6amHH, 



cDoto 4, 5. IlepcneKTHBbi ceBepnoii opneHTauHH (|)acaia c orpoMHbiM 
Me^HHHblM 3KpaHOM. AflMHHHCTpaTHBHOe 3^aHHe «HapHOHaJlbHOH KOMnaHHH 
Ka3axcTaH TeMHp ^Cojibi» b AcTaHe Ha jicbom 6epery peKH Ecnjib 
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KOTOpbie c tojiobbi £0 Hor o/jeTbi b cBep- 
KaiomnH Ko6ajibT CTeKjia h npe^CTaB- 
JiaiOT B3aHMOCB5I3aHHyiO K0MII03HIJHK) . 
BbicoKaa 6aniM CHa65KeHa mnHjieM, 
hto noBbiniaeT ^OMHHHpyiomHH CTaTyc 
bbicokoh 6aniHH, h npeBpamaeT ^Be 
nojiyKpyrjibie 6aniHH bo B3aHMO^eHC- 
TByiomHe (jmrypbi. BaniHH c 6jih3koto 
paccTOUHHa b nepcneKTHBe BoenpHHH- 
MaiOTCa C 3(J)(J)eKTOM 3HTa3HCa, HTO Ha- 
^enaeT hx chjioh h mfflaMHKOH, h 3to 
^ ejiaeT eme 6ojiee 3HanHMOH hx cbh3b. 
B 30He 3pHTejibHoro KacamDi RByx no- 
jiobhhok 6ameH noflBjnnoTCfl no3Ta5K- 
Hbie HjieHeHH^, KOTOpbie nepeTexaiOT ot 
o/jhoto o6beMa k j \ pyroMy h xy^05Kec- 
TBeHHO «npHBa3tiBaiOT» 6aniHH flpyr k 
jipyry. ConeTaHne 3aMKHyTbix BHeniHHx 
h pacKpbiTbix, o6pameHHbix ^pyr k ^py- 
ry $aca^OB, co3^aeT ^nanor ppyx (J)opM 
h omymeHHe e/jHHOH coraacoBaHHOH 
KOMno3Hi3HH napHbix 6ameH. npo^ojib- 
Han ocb 3 #aHH 5 i «Ka3axcTaH TeMHp 
7 Kojibi» opneHTHpoBaHa b HanpaBjieHHH 
ceBep-ior, mc^hhhbim (jiaca/jOM b BH/je 
rnraHTCKoro 3KpaHa, oOpameHHoro Ha 
ceBep, OHa bbixo^ht Ha Bo/jHO-3ejieHbiH 
6yjibBap (cJioto 4, 5). 

TaKHM o6pa30M, Ha Bo^HO-3ejieHbiH 
6yjibBap opneHTHpOBaH (jiacam npe/j- 
CTaBJI5HOHtHH ^Be nOJIOBHHKH O^HOH 
KpyrjiOH 6aniHH, CBH3aHHbie Me)K£y co- 
6oh. PaccMaTpHBaa (jipameHT 3acTpon- 
kh Bo^HO-3ejieHoro 6yjibBapa, cocTaB- 
JieHHyiO H3 TpeX BbICOTHbIX 3^aHHH, 
r#e Tpn aBTOpa, pa3BHBaa coBepmeHHO 
pa3Hbie KOHH,enH,HH apxHTeKTypbi bbi- 
COTHblX 3/jaHHH, C03^aJIH e/piHyio, co- 
rjiacoBaHHyio komho3hijhk), KOTOpbix 
o6be^HHaeT nrpa CKomeHHbix 3aBep- 
HieHHH, nOBOpOTbl o6beMOB 3^aHHH H 
apxo Bbipa^KeHHa^ HH^HBH^y ajibHO ctb 
Ka)K^oro. E^hhctbo, ijejibHOCTb h ca- 
MO^OCTaTOHHOCTb apXHTeKTypbl 3/jaHHH 
«Ka3axcTaH TeMHp 2Kojibi», oijiMHMajib- 
HOCTb h npe^CTaBHTejibHOCTb M)KK 
«H3yMpynHbiH ropo^», njiacTHKa h nrpa 
(jiopM M)KK «CeBepHoe chuhho) h 3kc- 
TpaBaraHTHOCTb apxHTeKTypbi mhoto- 
4)yHKi^HOHanbHoro 5 khjioto KOMnneKca 
«Y Bo/jHO-3ejieHoro 6yjibBapa» OTjiHna- 

K)T Ka}K^yiO H3 HHX, a HX COCe^CTBO n03- 
BOJiaeT apne npOHHTarb oco6eHHOCTb 
Ka5K£OH ((j)OTO 3). 

rpa^ocTpoHTejibHbie npo6jieMbi 
npoeKTHpOBaHHfl BbICOTHbIX 3^aHHH 
b ycnoBHax HHTerpHpOBaHHoro yp- 
6aHH3Ma, a 3to KOHijenima pa3BHTHa 


a^MHHHCTpaTHBHoro h .zjejiOBoro uempa 
AcTaHbi, cero/jHfl Haxo^HT pemeHHe b 
o6ocHOBaHHbix npoeKTHbix npe^ji05Ke- 
HHHX apXHTeKTOpOB B (J)OpMHpOBaHHH 
HH^HBH^yajibHoro y3HaBaeMoro Bbipa- 
3HTeJIbHOrO o6jIHKa OT^eJIbHblX 3#aHHH 
H I^eJIblX 4)parMeHTOB a^MHHHCTpaTHB- 
Horo ijeHTpa hoboh ctojihi^bi. 

CymecTByeT HecKOJibKO rpa/jocTpo- 
HTejibHbix $opM cymecTBOBaHHa a^MH- 
HHCTpaTHBHO-fleJIOBblX LjeHTpOB B CHC- 
TeMe KpynHeHHiHx ropo^OB MHpa, Koma 
a^MHHHCTpaTHBHO-^eJIOBOH ijeHTp 3a- 
HHMaeT b CHCTeMe ropo^a npecTH)KHbiH, 
o6oC06jieHHbIH, aBTOHOMHblH paHOH c 
MOHO(})yHKHHOHaJIbHOH O^HOpO^HOH 
CTpyKTypofi rpynnbi a^MHHHCTpaTHB- 
HblX, 0(|)HCHbIX, 6aHKOBCKHX 3flaHHH, KO- 
TOpbie pa6oTaiOT tojibko mieM, a hohbio 
npeBpamaiOTca b o6e3Jiio^HbiH panoH, 
HanpHMep, MaHxeTTeH - aMepHKaHCKaa 
MO^ejib. B eBponencKHx ropo^ax cjio- 
5KHJIC5I CMemaHHO - HHTerpHpOBaHHBIH 
THn 3aCTpOHKH, KOT^a eaM THn a^MHHHC- 
TpaTHBH0-0(])HCH0r0 3^aHH^ HBJHieTCa 
MOHo^yHKiiHOHajibHbiM, ho pacnoji05KeH 
C ^pyrHMH o6meCTBeHHBIMH H 5KHJ1BIMH 
KBapTanaMH BnepeMeniKy, BCJie^CTBHe 
0C06eHH0CTeH njiaHHpOBOHHOH CTpyK- 
Typbl HCTOpHHeCKHX TOpO^OB, H HaKO- 
Heil, HHTerpHpOBaHHBIH THn 3aCTpOHKH, 
KOT^a a^MHHHCTpaTHBHbie 3^aHHH HMe- 
IOT MOHO- H MHOTO^yHKI^HOHaJIBHOe co- 
^ep)KaHHe, a^MHHHCTpaTHBHO-O^HCHbie 
H 5KHJIbie 3^aHH^, TOCTHHHII,bI, TOpTOBbie 
KyjibTypHO-pa3BjieKaTejibHbie, yne6HO- 
BocnHTaTejibHbie, jieneSHbie coopy}Ke- 
hm, h flpyrne (ftyHKiiMH, (JiopMHpyiOTca 
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b nepe/jejiax ropo^CKoro ijeHTpa hjih b 
cejiHTe6HOM panoHe, Taxan $opMa Ha- 
3bIBaeTCH HHTerpHpOBaHHOH. O^HaKO B 
CHCTeMe KpynHeHHiHx ropo^OB cymecT- 
ByeT 6ojibinoe pa3Hoo6pa3He pa3JiHHHbix 
4)OpM pa3MemeHHH a^MHHHCTpaTHBHO- 
^ejiOBbix, Kax rpynn hjih o^hhohhbix 
a^MHHHCTpaTHBHO-0(J)HCHbIX 3flaHHH, 
KOTOpbie o6jia^aiOT CBOHCTBaMH BBIHie- 
nepenHCJieHHbix (JiopM. 

B BepxHen nacTH bbicotok «Ka3ax- 
CTaH TeMHp )Kojibi» HMeiOTca BH^OBbie 
njioma^KH, OTKy^a OTKpbiBaiOTca bh^bi 
H a ropo^, a 3aKpbiTbie noMemeHHa caMO- 
ro BepxHero 3Ta>Ka Hcnojib3yiOTca ^jia 
npOBe^eHHn 6 ojibhihx MeponpHUTHH, 
HaBepxy TaioKe pacnojio)KeH neHTxayc c 
3HMHHM Ca^OM H My3CH Hai^HOHaJIBHO- 
ro KOMnjieKca Ka3axcTaH TeMHp ^Kojibi 
(HK KT^C) Ha 1650 kb. m. 

CncTeMa B03^yiHHbix nepexo^OB 
no3BOJHieT nepeHTH c o^hoh 6aniHH b 
^ pyryio (({)oto 7), CBH3biBan coTpy^HH- 
kob b nepHO^ coBemaHHH h oOe^eHHoro 
nepepbiBa. IljiaHHpoBOHHaa opraHH3a- 
ijh a o^ihchbix 3Ta5Ken nocTpoeHa no 
npHHiiHny Ka6HHeTOB, crpynnHpoBaH- 
hbix b i^eHTpajibHOH hbcth nojiyKpyra. 
OTKpbiTbie OojibiHHe 3ajibi ^jia paOoTbi 
cjiy)KamHx OT/jejieHbi ot Ka6HHeTOB 
pyKOBO^nmero cocTaBa chctcmoh kom- 

MyHHKai^HOHHBIX CBH3CH, TCXHHHeCKHX 

noMemeHHH h kpoccobbimh niKa({)a- 
mh. ILioma/jb o(J)HCHbix noMemeHHH 
iieHTpajibHoro annapaTa cocTaBjiaeT 
20 735 kb. m, njioma^b o^hchbix no- 
MemeHHH 3KcnjiyaTai^HOHHbix cjiy)K6 
10924 KB. M. 



Phc. 6. IIjiaH Ha otm. 109,50 m. (28 OTaac), cnpaea eepxHHH njiaH 
40 3Ta2KHaH BbicoTKa, cjieea BHH3y 37 aTaacHaa BbicoTKa. 
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B 3aBHCHMOCTH ot noro^bi, ocBeme- 
hm h BpeMeHH cyTOK napHtie 6aniHH 
a^MHHHCTpaTHBHoro 3^aHH5i «Harpio- 
HajiBHon KOMnaHHH Ka3axcTaH TeMnp 
3Kohbi» MeHiiioT u,BeT cepo-rojiy6on Ha 
TeMHO-CHHHH, HeM 06lI3aHbI HeoObIHHO 
KpacHBOMy CTeKjiy i^BeTa «Dark blue» 
6ejn>rHHCKoro npOH3BO#CTBa (jmpMbi 
«Glaverbel», BCTpoeHHOMy b CHCTeMy 
MeTajuiHHecKHx npo(jmjieH HeMeijxoro 
npOH3BO^CTBa (jmpMbi «Shuko». Kor^a 
bm CMOTpHTe CKB03B ctckjio «Dark 
blue», to bm CMO^ceTe oijeHHTb, Henepe- 
^aBaeMyio rojiy6n3Hy ijBeTa to jih He6a, 
to jih MOpCKoro 3ajiHBa b jiynax cojnma. 

C ceBepHOH CTopoHbi b npaMoyrojib- 
hom obbeMe, Bbixommjeii Ha Bo/jho- 
3ejieHbiH 6yjibBap, pacnojio)xeH cnop- 

THBH 0 - 03 ^ 0 p 0 BHTeJIbHbIH KOMnjieKC, 
KOTOpbiH npe^Ha 3 HaneH rhx npe/jocTaB- 
jieHHn ycjiyr coTpyn,HHxaM o(jmcHoro 
3 ^aHHn. B cocTaBe KOMnjieKca npe/jyc- 
MOTpeH njiaBaTejibHbiH bacceHH, cayHa, 
TpeHa)icepHbiH 3 aji, cnopTHBHbiH 3 aji j\jik 
Hrpbi b 6 acKeT 6 oji, bojich6oji. 

B 3^aHHH pa3MemeHbi ocjmcHbie no- 
MemeHHa a^MHHHCTpaijHH HK KT)K, 

BbIHHCJIHTeJIbHblH HCHTp, aBTOMaTH3H- 
pOBaHHbiH i^eHTp ynpaBjieHHa nepeB03- 
KaMH (AUyn), apXHBbl, CnopTHBHbiH 
3aji, njiaBarejibHbm 6acceini, Ha# xoto- 
pbiMH pacnojiaraiOTCfl axTOBbin 3aji Ha 
800 MecT c 6ajiKOHaMH, a Tax>xe cnop- 
THBH0-03#0p0BHTeJIbHbIH KOMnjieKC, 
o(jmcbi 3KcnjiyaTau,HOHH bix cjiy>x6 acj)- 
(f)HHHpOBaHHbix npe#npHHTHH AO «HK 
KT3K». YHHBepcajibHbiH axTOBbin 3aji 
HMeeT B03M0)XH0CTb #CMOHCTpa#HH XH- 


HO(j)HJIbMOB H npOBe^eHH^ KOHI^epTOB. 

B TopneBOH nacra 3#aHira kexhoh 
opneHTaijHH Ha 7-8 3Ta»ce pacnojio}xeH 
aBTOMaTH3HpOBaHHbiH ijemp ynpaBjieHHii 
nepeB03KaMH (ATTYTT), KOTOpbiH ocy- 
mecTBjiaeT #ncneTHepcxoe pyxoBO#CTBO 
BceM npoijeccoM rpy30Bbix h nacca>KHp- 
ckhx nepeB030K. B AUYIle HMeeTca or- 
pOMHblH 3KpaH, Ha KOTOpOM COTpy#HHXH 
ijempa Moryr b peajibHOM pe>xHMe Bpe- 
MeHH OTCJie)KHBaTb Been nepeB030HHbiH 
npoiiecc, #BiDxeHHe rpy30Bbix h nacca- 
}KHpCKHx noe3#OB b ijejiOM no cera KT7K. 

IIocepe^HHe npaMoyrojibHoro 8-mh 
3Ta>KHoro o6beMa CKB03b Tejio #Byx no- 
jiyxpyrjibix 6ameH npoxo#HT #Byx no- 
jiocHaa yjrnija ((Jjoto 7), no KOTOpon 3a- 
e35xaiOT ManiHHbi Ha napKOBKH nepBoro 
3Ta»ca, 3aHHMaiomHe njioma#H nepBoro 
3Ta5xa nepe# nojiyKpyrjibiMH OaniHUMH, 
oOopy^OBaHHbie naHopaMHbiMH jnKjyra- 
MH. BbIH#5I H3 MaiHHHbl B JIK)6oe BpeMU 
ro#a h npn jho6oh noro#e, mo>xho cpa3y 
nonacTb b jih(|)toboh xojiji. 3to yzjamioe 
pemeHHe, BO-nepBbix, 3to y#o6Ho h kom- 
(JjopTHO b cypOBbix KjiHMaTHnecKHx yc- 
JIOBHHX ACTaHbl, BO-BTOpbIX, OTKpbITbie 
napKHHTH BOKpyr 3#aHHn, pacnoji05xeH- 
HOTO B npeCTH5KHOM #eJIOBOM I^eHTpe 
ropo#a, CHH)KaiOT xy#o)xecTBeHHbie #o- 
CTOHHCTBa npHJieraiOmHX TeppHTOpHH. 
Cjiy5Kamne o(jmcoB MoryT nocTaBHTb 
cboh MauiHHbi b no#3eMHOM napKHHre, 
3ae3#bi b KOTOpbie opraHH30BaHbi noc- 
pe^CTBOM #Byx naH^ycoB #jia xa>x#OH 
6aniHH OT^ejibHo. B #Byx no#3eMHbix 
h Ha nepBOM 3Ta)xe mojxho pa3MecTHTb 
358 jierxoBbix MauiHH. 


rtapHbie 6aniHH, pacnojiarancb b 
Tejie npaMoyrojibHoro BoebMHSTamioro 
napajuiejienHne/ja, b npocTpaHCTBe 11 
m Ha BbicoTy BocbMH 3Ta)xeH o6pa3yiOT 
BHyrpeHHHH aTpnyM. IIpocTpaHCTBO aT- 
pnyMa (pHc. 8) xpHBOJiHHeiiHoro onep- 
TaHM, oObejjHHjnoT ^Ba nojiyxpyrjibix 
o6beMa o^hoto 3^aHH^, c xynojxecTBeH- 
hoh tohxh 3peHHn aBJiaeTcn CBoeo6pa3- 
hoh ropo^cxoii yjiHi^eii, a c tohxh 3pe- 
hhh ero Ha3HaHeHH^ He neM hhhim, xax 
B03^yiHHbIM XOJIO^I^eM - XpaHHJIHmeM 
B03^yxa, oOecneHHBaiomHH OjiaronpH- 
HTHblH MHXpOXJIHMaT BO BCCM 3^aHHH. 
B apxHTexType 3^aHH^ Hcnojib30BaHO 
TpexcjioiiHoe CTexjio OejibTHHCxoro npo- 
H3BO^CTBa, BCTpOeHHOe B BHTpa)XHbie 
MeTajuiHHecxHe CHCTeMbi np0H3B0^CTBa 
HeMeijxoH (jmpMbi «Schuco». 

IIpocTpaHCTBO aTpnyMa oxBaTbi- 
BaeT 8 3Ta>xeH, HaHHHaa c otm.+4.5 m., 
aTpnyM nepexpbiBaeTCn ocTexjieHHbiM 
4)OHapeM Ha otm. 34.8 m, xoTopbin o6ec- 
nenHBaeT ecTecTBeHHoe ocBemeHHe no- 
MemeHHH, pacnojio)xeHHbix Boxpyr Hero. 
Ha BTopoM 3Ta>xe Ha otm.+4.5 m pacno- 
jiojxeH pecTOpaH c bbixo^om b aTpnyM- 
Hoe npocTpaHCTBO Ha 500 noca^OHHbix 
MeCT, HMeiOmHH OT/jeJIbHblH BXOfl 
paOoTbi b BenepHee h HOHHoe BpeMa, 
a Tax)xe xa^)e ObiCTporo npHroTOBjie- 
hhh 6jiioa Ha 150 noca^OHHbix MecT. 
B 3 £aHHH npe^ycMOTpeHbi: pecTOpaH Ha 
500 n.M.; xa4)e ObiCTporo o6cjiy5XHBaHHe 
Ha 150 n.M.; CTOJiOBaa Ha 200 n.M.; xa(j )e 
o6mero rana Ha 150 n.M.; VIP CTOJiOBan 
- VIP-nepcoH Ha 55 n.M. c 3ajiOM 
^jih npneMOB Ha 40 MecT. 
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Phc. 7. IIjiaH nepeoro 3Ta»ca Ha OTMeTKe 0.000 m 
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Phc. 8. IIjiaH nocjie^Hero eocbMoro aTaaca Ha otmctkc 31.500 m 


Ka 5 K^aa 6 ammi HMeeT no £Ba na- 
HOpaMHbix JIH(j)Ta. B £ByX BbICOTKaX 
pacnojio)KeHbi jimjiTOBbie xomibi no 10 
jih(|)tob b xa>x/jOM, ,nBa naHOpaMHbix 
jimjiTa, rpy 30 Bbie jih^tbi no 6 oxaM n 
rbg npOTHBono 5 KapHbie (jiacajjHbie jhk})- 
tm. Bcero b xa)x#OH 6 anme no 10 jihc[)- 

TOB, B TOM HHCJie JIH(j)TbI £JHI nepeB 03 KH 
no)xapHbix KOMaH^ n jih^tbi c rnyOnHon 
KaOnHbi 2100 mm /jjhi TpaHcnopTnpOBKH 
OojibHoro nejiOBexa Ha HOcnjiKax c jiio- 
6 oro 3 Ta>Ka, ^Ba H 3 KOTOpbix He ynacT- 
ByiOT b nacca>KHpCKHx nepeB 03 Kax. 3 th 
npOTHBono)KapHbie jih^tbi b xa)x/joii 
OaHIHe H 30 JIHpOBaHbI ot jih^toboto 
y 3 Jia, BCJie^CTBHe 3 Toro, nacca>xHpone- 
peB 03 XH bmcotox Hecxojibxo 3 aMe^JieH- 
Hbi. Bcero b 3 /jaHHH npe^ycMOTpeHO 26 

JIH(})TOB, H3 HHX 1 2 naCCa)XHpCXHX B Bbl- 

coTxax, 4 naHOpaMHbix, 4 rpy3onacca- 
}XHpcxHx, pacnojio)xeHHbie b BbicoTxax, 
a Tax)xe 4 rpy30Bbix h 4 nacca5XHpc- 
XHX JIH(j)Ta B 8-3Ta)XHOH HBCTH 3#aHHJI. 

Bo Bxo^Hbix BecTH 6 ioji 5 ix b o 6 eHx 6 am- 
Hax HMeiOTCn scxajiaTOpbi, no^HHMa- 
lomne mo^eii Ha ypoBeHb arpHyMHoro 
3 Ta>xa. Hcnojib 30 BaHHe pa 3 Hoo 6 pa 3 Hbix 
Cpe^CTB XOMMyHHXaiI,HH B BOCbMH 3 Ta}X- 
hoh nacTH 3 ^aHH^ ^ejiaeT )XH 3 Hb oneHb 
XOM(J)OpTHOH. 

AcTaHa, xax panoH CTpOHTejibe- 
TBa, xapaxTepH3yeTca cypOBbiMH npn- 
pO^HO-XJIHMaTHHeCXHMH yCJIOBHJIMH, 
^jiHTejibHbiM 3hmhhm nepno/jOM c ax- 
THBHOH BeTpOBOH /jeaTeJIbHOCTblO C 
hh3xhmh 3HMHHMH TeMnepaTypaMH, c 
XOpOTXHM H )XapXHM JieTOM. YCTpOHCTBO 
xoHTpojiHpyeMoro MHxpoxjiHMaTa b 
3HMHHH H JieTHHH nepHO^bi aBJiaeTCtf 


Be^ymHM npHHH,HnoM b npoexTHpOBa- 
HHH 5XHJIBIX H 06meCTBeHHbIX 3/jaHHH B 

3thx ycnoBmix. YcTpOHCTBO aTpHyMa c 
oprammijHeH OjiaronpH^THbix MHxpo- 
xjiHMaTHnecxHx noxa3arejieH - 3 to ^o- 
nojiHHTejibHoe B03^ymHoe npocTpaHC- 
tbo hjih ^onojiHHTejibHbiH pe3epByap 
OjiaronpHiiTHoro B03^yxa HeoOxo^HMbiH 
jjjhi B03#yxoo6MeHa BHyTpeHHHx npo- 
CTpaHCTB oijmcHbix noMememrii. JIio6oe 
3^aHHe o6pa3HO «£bmiHT» (Boo6me 3/ja- 
hm He ^bimaT, a /jbirnaT b hcm jho^h), 

H OHO £OJI)XHO npOH3BO^HTb 3a6op B03- 
jxyxa H3 oxpyixaiomeH cpe^bi h c6pa- 
CblBaTb HCnOJIb30BaHHbIH B03^yx (C0 2 ) 
b oxpyixaiomyio cpe^y, 3(})(})exTHBHOH 
pa6oTe xoTopon cnocoOcTByeT ecTec- 
TBeHHaa h npHHy/jHTejibHaa BeHTHjui- 


Ijmi C CHCTeMOH XOH 7 IH 13 HOHHpOBaHHa. 

O^Haxo c 6 poc yrjiexHCJioro ra 3 a (C 0 2 ) 
b oxpy>xaiomyK) cpe/jy hcoOxo^hmo 
xoHTpojmpOBaTb MepaMH no ero yTH- 
jiH 3 ai 3 HH. B 3 ^aHHH «Ka 3 axcTaH TeMHp 
}Kojibi» Hcnojib 3 yiOTC 5 i 3 Heproc 6 epera- 
K)mHe TeXHOJIOTHH 3 TO XOH^HItHOHepbl 
CHCTeM o 6 meo 6 MeHHOH BeHTHJHHI,HH, 
o 6 cjiy 5 XHBaiomHe paSonne xoMHaTbi 
c 3 HeproyTHjiH 3 aTOpaMH. B xanecTBe 
3 HeproyTHjiH 3 aTOpa ycTaHOBjieH pexy- 
nepaTOp nepexpecTOHHbiH TenjiooOMeH- 
hhx, HMeiomHH HaH 6 ojiee BbICOXHH 
X 03 ^)(J)HH,HeHT 3 (})(})eXTHBHOCTH 3 HeprO- 
yTHjiH 3 au,HH, HCXjnonaiomHH nepeTOx 
Me>X^y npHTOHHbIM H BbITiDXHbIM B 03 £y- 

xom. B 3 HMHHH nepno# B 03 #yx, yuaira- 
eMbiH H3 noMemeHHH, HMeeT Bbicoxyio 



Phc. 9. HHTepbep aTpnyMa a/jMHHHCTpaTHBHoro 3/jaHHH «Hamioiiajibiion 
KOMnaHHH Ka3axcTaH TeMHp >Kojibi» 
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3HTajii>nHK> - co^ep)KHT b ce6e 6 ojib- 
moe KOJiHHecTBO BHyrpeHHeii OHepTHH. 
B 6noKe 3HeproyTHjiH3auMM nponcxo- 
;jht ot 6 op h nepe/jana 3 toh TenjiOBOH 
3HeprHH B03^yxy, HanpaBjuieMOMy b 
noMemeHHe. JleTOM B03^yx, y/jajuieMBiH 
H3 noMemeHHa, HMeeT HH3Kyio 3HTajiB- 
iihk) h co^ep5KHT b ce6e MeHBinee kojih- 
necTBO BHyTpeHHen 3Heprroi. B 6jioice 
3HeproyTHjiH3ai^HH npOHCxo/jHT ot 6 op 
3TOH TenjiOBOH 3HeprHH B03^yxa, h 
CHJDKeHHe TeM caMBiM TeMnepaTypBi b 
noMemeHHH. TaKHM o6pa30M, ycTaHOB- 
kh c 3Heproy thjih 3 aTop aMH no3BOJi3noT 
3KOHOMHTB b 3HMHee BpeMJi TenjiOTy, a 
jieTHee BpeMa - xojio^, hto, b kohchhom 
HTOre, npHBO/JJIT K CHH5K6HHIO 3HeprO- 
noTpe6jieHH^. Bbi 6 pocbi BeHTHjnmH- 
OHHoro B03^yxa He co£ep5Kar Bpe^HBix 
BemecTB, 3arpa3HaiomHx amoeijiepy, 
h no3TOMy cnei^HajiBHBix Meponpna- 
thh no 3amHTe B03^ynmoro Oacceima 
He Tpe6yeTC5i. yMeHBHieHHa rnyMa 
OTonHTejiBHo-BeHTHjiimHOHHBix ycTa- 
hobok b 3/jaHHH npe/jycMOTpeHo npn- 
coe^HHeHne B03#yx0B0£0B Ha th 6 khx 
BCTaBKax h pa3MemeHHe OTonHTejiBHO- 
BeHTHJIiHIHOHHBIX yCTaHOBOK B BBITO- 
po)KeHHBix noMenjeHmix c ycTaHOBKOH 
HiyMorjiyniHTejieH Ha BeHTHjnmHOHHBix 
CHCTeMax. 

B pa6onee BpeMJi b r/je Ha- 

XO^TCa HeCKOJIBKO TBICaH COTpyUHHKOB 
h noceTHTeneH, npo6jieMa oOeeneneHmi 
hx 6e3onacHOCTH, nocTaBHjia 3a^any 
ycHjieHHa npOTHBono)KapHOH 3amH- 
tbi. PyKOBO^CTBO AO «HK «Ka3axcTaH 
TeMHp )Kojibi» npHmuio pemeHHe 06 
ycTaHOBKe Ha (jiaca/je o6enx bbicothbix 
6ameH no o/jHOMy jiH(j)Ty Ha Ka)K£OH 
6aniHe /jjhi TpaHcnopTHpoBaHmi no>Kap- 
hbix no^pa3flejieHHH b cjiynae mmapa. 
Bbijih BBi6paHBi jih^tbi «Automatic 
Rescue Climber» («ARC»), pa3pa6o- 
TaHHBie mo ckobckhm H 3o6peTaTejieM 
n.B. KopnarHHBiM. JIhiJitbi mo^cjih 
«ARC» obecneuHBaioT 6e3onacHBiH #o- 
CTyn no5KapHBix h cnacarejieii k jho 6 oh 
BB icoTe h o6ecnenHBaiOT ncHxojiorH- 
necKH KOM(J)opTHyK) 3BaKyaijHio jnoAeii, 
BKjHonaa KaTeropmo jihu c orpaHHneH- 

HBIMH (J)H3HHeCKHMH B03M05KH0CTJIMH. 

ABapHHHaa npOTHBO^BiMHaa BeH- 
THjummi 6Bma H3HanajiBH0 3anpoeKTH- 
pOBaHa ajhi obecneneHHa 3BaKyau,HH 
jno^eH Ha HanajiBHOH CTa^HH no5Kapa. 
YzjajieHHe ^BiMa npe^ycMaTpHBaeTCJi 
MexaHHHe CKHMH CHCTeMaMH npOTH- 
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BO^BIMHOH BBITIDKHOH BeHTHJUHJHH H3 
aBTOCTO^HOK, KOpH^OpOB 6e3 ecTecT- 
BeHHOrO npOBeTpHBaHH^ CTHJI06aTH0H 
naCTH 3#aHH5I, n03Ta>KHBIX KOpH/JOpOB 
BBICOTHOH naCTH H npOHHX noMemeHHH, 
npe^ycMOTpeHHBix 3KCTpeMajiBHBix 
ycjiOBHH. B 3^aHHH npe^ycMaTpHBaiOT- 
cji maxTBi ^BiMoy^ajieHHe, c ycTaHOBKoii 
B HHX Ha Ka5K£OM 3Ta)Ke ^BIMOBOrO KJia- 
naHa, aBTOMaTHnecKH OTicpBiBaiomeroea 
npn no)Kape. B 3/jaHHH Taioxe npe^yc- 
MOTpeHBi CHCTeMBi no/ja^n B03^yxa b 
JIH^TOBBie HiaXTBI H He3a^BIMJI^eMBie 
JieCTHHHHBie KJieTKH. Hapy^CHBIH B03^yx 
no^aeTca cocpe^OToneHHO b BepxHKuo 
nacTB obneMa Ka5K£OH 30hbi, a Taioxe 
npe^ycMaTpHBaeTC^ H,eHTpajiH30BaHHoe 
OTKJHOHeHHe BCeX BCHTHJUmHOHHBIX 

CHCTeM Ha cjiynan nojxapa. B ijejnix 
obecneneHHfl ijeHTpajiH30BaHHoro yn- 
paBJieHH^, KOHTpOJia H 3(j)(j)eKTHBHOH 

3BaKyauHH jiro^en b 3/jaHHH npe^yc- 
MOTpeHa CHCTeMa aBapHHHBix bbixo^ob. 
3^aHHe BBinonHeHO c oco6oh CTeneHBio 
orHecTOHKOCTH. Ka6nHa jin^Ta «ARC» 
obopy^OBaHa ycTponcTBOM repMe- 
THHHOrO COe^HHeHHa JlH4)Ta C OKHOM 
3^aHH^. Taxoe ycTponcTBO BBinonHeHO, 
b BH^e BBi^BH5KHoro TaMbypa, o6ecne- 
HHBaiomero bo3mo)khoctb nepexo^a jho- 
^en h nepeHoea rpy30B H3 jin^Ta bob- 
HyTpB 3/jaHHfl h obpaTHO. 

3^aHHe «Ka3axcTaH TeMHp }Kojtbi» 
HMeeT CJI05KHyi0 06BeMH0-njiaHHp0B0H- 
Hyio opraHH3au,Hio, coneTaiomyK) b ce6e 
HH3KyiO H BBICOTHyiO HaCTB, BCJie^CTBHe 
KOTOporo o6bcmbi 3^aHH^ 6 bijih pa3pe- 
3aHBI ^e(J)OpMai^HOHHBIMH HIBaMH Ha 
OT^eJIBHBie 6JIOKH. A^MHHHCTpaTHBHOe 
3flaHHe COCTOHT H3 MTH naBHJIBOHOB, 
pa3^eJieHHBIX ^e4)OpMaiIHOHHBIMH HIBa- 
MH, BOKpyr bbicothbix uacTeH, r^e Ka)K- 
^bih naBHjiBOH nepe^aiOT Bee Ha co6c- 
TBeHHBie (|)yH^aMeHTBi. OyH^aMeHTBi 
HCn0JIB30BaHBI CBaHHBie H3 6ypOHa6HB- 
HBIX CBaH ^HaMeTpOM 600 MM no^ BBICO- 
THBIMH naCT^IMH H CTOJlOuaTBie no/j 8 -mh 
3Ta>KHOH naCTBIO 3^aHH^. 

B bbicothbix 3#aHH5ix cymecTBy- 
eT HecKOJiBKO oneHB bb^chbix npo6jieM, 
Cpe^H KOTOpBIX BeTpOBBie Harpy3KH, OHH 
3aHHMaiOT 0£H0 H3 Be^ymHX MeCT B on- 
pe^ejieHHH ^opMBi 3^aHHa. AcTaHa Ha- 
XO^HTC^ B 30He aKTHBHOH BCTpOBOH ^e- 
^ITeJIBHOCTH, KOTOpBie Ha6jno^aiOTca BO 
Bee nepHO^Bi ro^a, ho ocoGchho chjib- 

HBIMH 6BIBaiOT BCTpa B 3HMHHH nepHO^, 
npnneM ^encTByiOT BeTpa npOTHBono- 


JI05KHBIX HanpaBJieHHH, n03T0My BBl6op 
o6men ^opMBi 3^aHH^ nrpaeT 6 ojib- 
rnyio pojiB. BBieoTHBie napHBie 6auiHH 
«Ka3axcTaH TeMHp )Kojibi» oOjia^aiOT 
a3pO£HHaMHnecKHMH oOTexaeMBiMH 
nojiyKpyrjiBiMH (JiopMaMH, y ocHOBaHna 
KOTOpBIX paen0JI05KeH BOCBMH3Ta}KHBIH 
npH3MaTHHeCKHH o6BeM, KOTOpBIH npH- 
^aeT 3^aHHIO 6oJIBHiyiO yCTOHHHBOCTB 
OT BeTpOBBIX Harpy30K. 

KoHCTpyKTHBHaa CHCTeMa npe^- 
CTaBji5ieT co6oh pa6oTy BepTHKajiBHBix 
H T0pH30HTaJIBHBIX HecymHX KOHCTpyK- 
Uhh 3^aHHa, KOTOpBie o6ecneHHBaiOT 
npOHHOCTB, 5KCCTKOCTB H yCTOHHHBOCTB. 
3^aHHe BBinojiHeHO b KapKacHOH chctc- 
Me e /pia(j)parMaMH 5 kcctkocth b moho- 
JIHTHOM 5KeJie306eT0He C MOHOJIHTHBIMH 
5KeJie306eT0HHBIMH nepeKpBITH^MH TOJI- 
IUHHOH 150 MM. OreHBI BBinOJIHeHBI H3 
MOHOJIHTHOTO 5KeJie306eT0Ha TOJimHHOH 

400, 300 MM H H3 6JIOKOB 3^)^)eKTHBHO- 
ro yTenjiHTejia tojihpihoh 200 mm, hc- 
nojiB30BaHa BeHTHjinpyeMaji (J)acaflHa5i 
CHCTeMa e npHMeHeHHeM ajiiOMHHHeBBix 
KaeeeT THna «Alean» e BHTpa^caMH He- 
Mei^KOH 4)HpMBI «SehuCO». 

B nepeKpBiTHflx h noKpBiTHax 3a- 
jiob h aTpnyMa npojieTaMH b 11, 16, 21 
h 30 m. HcnojiB30BaHBi MeTajuiHuecKHe 
KOHCTpyKi^HH. KpoBjia MeTajuiHuecKaa, 
CBapHaa H3 JIHCTa TOJimHHOH 4 MM e 
BHyTpeHHHM BO^OCTOKOM. npH BHyT- 
peHHeH h BHeuiHeH OT^ejixe KOMnjieKca 
HcnojiB30BajiHCB HeeropaeMBie h Ten- 
jioe6eperaioiuHe MarepHajiBi. OT^ejiKa 
BHyTpeHHHx noMemeHHH BBinojiH^eTC^i 
e npHMeHeHHeM BBieoKOKanecTBeHHBix 
eoBpeMeHHBix MaTepnajiOB, a /jjhi OT^e- 
jikh ^aea^OB HcnojiB30Bajicji HaTypajiB- 
hbiii rpaHHT, KepaMorpaHHT, ajixaH h 
A pyrne MaTepnajiBi. 

IlepHOA KOHija XX h Hanajia 
XXI BB. CTaJI 4)GHOMeHOM napHBix bbi- 
cothbix K0Mn03HH,HH, 4 )0 P MH P 0BaHHe 
KOTOpBIX 6BIJIO 06yCJI0BJieH0 nOBBIHieH- 
hbim enpoeoM Ha pa3MemeHHe o^hchoh 
njioma^H b 3^aHHH, paenoji05KeHHBix b 
ijeHTpajiBHOH nacTH ropo^OB, e opra- 
HH3ai^HeH B HHX KyjIBTypHO-TOpTOBBIX H 
pa3BjieKaTejiBHBix (JiyHKiiHH. Poct 6am- 
HH BBepX CAep5KHBaJIC5I KOHCTpyKTHBHO- 
TeXHOJIOTHHeCKHMH ^^KTOpaMH, n03TO- 
My HcnojiB30BaHHe napHBix 6ameH, r^e 
CHMMeTpHHHOCTB KOMH03HUHH npeBpa- 
majiacB b ypaBHOBemHBaiomHH ({)aKTOp 
CTHjio6ara ^yn^aMeHTa, CTaji oneHB no- 
nyjwpHBiM, a e xyno^cecTBeHHOH tohkh 
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<Doto 10, 11. IIonepeHHbiH n iipoio.ibiibm pa3pe3bi napHbix da men 
«Ka3axcTaH TeMHp >Kojibi» 


3peHH^ napHOCTb npH^aBajia 3£aHHio 
xapaKTep KOMmieKca. 

Pacnojio)KeHHe bbicothbix 3^aHHH b 
peHTpe ropo/ja noBjimuio Ha ero (jiyHK- 
pHOHaubHyio CTpyKTypy, KOTOpaa CTana 
pa3BHBaTbca b epTHKajit ho BBepx, npe/j- 
CTaBjiaa co6oh MHorocnoHHoe o6pa30- 
BaHHe. B HH5KHHX 3Ta5KaX OCTaBaJIHCb 
ropo^CKHe cjiy)K6bi, a^MHHHCTpauHa , 
KyjibTypHO-pa3BjieKaTejibHbie h Topro- 
Bbie njioma/pi. Bbime pacnojiarajincb 
6aHKH, eme Bbime oijmebi, eme Bbime 
ro cthhhh,bi , eme Bbime, r^e He cjibihiho 
ropo^CKoro myMa, h pzje B03#yx HHirm 
pacnojiarajincb 5KHjibie KBapTHpbi, a b 
caMOM BepxHeM 5khjiom 3Ta>Ke paeno- 
jiarajiHCb neHTxaycbi mm Ton MeHem 
)KepOB, h, HaKOHep, Ha caMOM Bepxy 
- cMOTpOBbie njioma/pcH. TaKHM o6pa- 
30M, BbicoTHbie 6aniHH npeBpamajiHCb 
b MHoro^yHKi^HOHajibHbie KOMnneKCbi, 
KOTOpbie npe^CTaBjnuiH BepTHKajibHO 
pacnojio)KeHHbie b 6aniHe odmecTBeH- 
Hbie h 5KHjibie rpynnbi noMemeHHH, 
KOTOpbie pa3^ejiajiHCb TexHHHe ckhmh 
3Ta)KaMH HJIH 06meCTBeHHbIMH 30HaMH, 
Kax 3HMHHe eaflbi. 

IIpoeKTHpoBaHHe He6ocKpe6oB hb- 
jiaeTCn HenpocTOH 3a^aHeii, OHa npn- 
Hi^HnnajibHO OTjiHHaeTca ot npoeKTH- 
pOBaHmi o6biHHbix 3^aHHH h Bee ^eno 
b BbicoTe. BbicoTa ot 100 ,zjo 200 m 
aBjiaeTca caMoii paenpocTpaHeHHoii, h 
KOJIHHeCTBO o6beKTOB C TaKOH BbICOTOH 
c Ka>K^biM ro^OM bo BceM MHpe pacTeT. 
KpHTepneM KjiaccH^HKapHH HeOocKpe- 
6ob aBjiaeTca BbicoTa, a He 3Ta5KHOCTb, 
BbICOTa 3Ta)KeH 3aBHCHT OT Ha3HaHeHHH 
3^aHHH H TpeOOBaHHH HapHOHaJIbHbIX 
HOpM npOeKTHpOBaHHU. BbICOTbl OCHOB- 
Hbix 3Ta>KeH b rocTHHHijax KOJie6jiiOTca 
ot 3 #o 3,5, b 5KHjibix ot 2,7 flOJi 3,3, a b 
oijmeax ot 3,3 flo 4,5 m. B napHbix bbi- 
coTKax «Ka3axcTaH TeMHp )Kojibi» Bbi- 
coTa oijmcHbix noMemeHHH cocTaBji^eT 
3,8 m. 

B npOeKTHpOBaHHH BbICOTHbIX 3^a- 
hhh TaK)Ke BamieiimeH npo6jieMOH hb- 
jiaeTca cncTeMa BepTHKajibHoro TpaHC- 
nopTa, KOTOpbiM aBjiaeTca jih(J)toboh 
y3eji, h npoeKTHpyiOT ero c ycTponc- 
tbom cnepnajibHbix 30H o6ejiy5KHBa- 
HHH C JIH(])TOBbIMH XOJIJiaMH, B 3£aHHH 

«Ka3axcTaH TeMHp }Kojibi» 8 jhkJito- 
bmx xojijiob . Heo6xo#HMoe kojikhcctbo 
jihiJitob onpe^ejmeTca paeneTOM BpeMe- 
hh 05KH^aHHa: b otjmeax 30-35ceK., a b 
5KHJIBIX 3^aHHHX 40-80 CCK., HTO B CBOIO 


onepe/m 3aBHCHT ot bmccthmocth jhkJ)- 
Ta h ero CKOpocTH. 

3KOJiorHHecKHe npodneMbi Kpyn- 
hmx ropo^OB caMaa aKTyajibHaa npo- 
6jieMa COBpeMeHHOCTH, B CB5I3H c neM, 
b apxHTeKType bo3hhkjio HOBoe Hayn- 
Hoe HanpaBjieHHe b npoeKTHpoBaHHH h 
CTpoHTejibCTBe 6e3Bpe^Hbix h 3Hepro- 
3KOHOMHHHBIX 3flaHHH H COOpy)KeHHH. 
B 3KcnjiyaTapHH 3^aHHa «Ka3axcTaH 

TeMHp }KOJibi» aBTOpOM 6buiH npemnoEce- 
Hbl HHHOBapHOHHbie TeXHOJIOTHH 3Hep- 
rocdepmKeHmi h coKpameHHa Bbidpoea 
yrjieKHCJiOTbi b amocc[)epy 

B cmambe ucnojib3oeanbi Mamepu- 
anbi aemopa npoeKma apxumeKmopa 
A6ujibdbi Tojieaena. 
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EXPERIENCE OF RENOVATION OF HISTORICAL AND CULTURAL ENVIRONMENT 
IN DONBAS INDUSTRIAL CITIES (ON THE EXAMPLE OF MAKEYEVKA) 
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The paper deals with the analysis of experience in identification and protection of cultural and historical environment of Donbas 
industrial cities and feasible methods of their renovation. The principle trends in designing of industrial settlements formed not far 
from the large industrial complexes of Donbas region have been considered. The importance of protection and renovation of not only 
the individual objects of cultural heritage, but also the historical environment of industrial areas in general has been analyzed. The 
authors have given some important scientific and practical proposals and recommendations to protect and restore cultural and historical 
environment of industrial cities. 
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S etting of a problem and its 
connection with important 
scientific and social problems. The 

industrial cities has accumulated 
significant expanse of historical and 
cultural values being rather important 
for the society from various points of 
view, including social and educational 
ones. The identification and protection 
is one of the priorities of policy trends 
of Ukraine in the field of renovation of 
cultural and historical environment of 
an industrial city. The architecture of an 
advance-quard of the 20s-30s year epoch 
is of significant importance into historical 
and cultural heritage. In particular, they 
are similar both separate buildings and 
entire industrial settlements having 
formed around mining and metallurgical 
industrial complexes. These groups can 
include such unique from the point of 
view of architecture and urban planning 
settlements as Novo-Tchaykino formed 
near the group of Tchaykino mines, 
as well as unique in this kind, the 
settlement Contemporary Colony not far 
from the Kirov Metallurgical Plant. The 
first industrial settlements are considered 
to be the settlements of Yasinovka 
By-Product Coke Plant and Makeyevka 
By-Product Coke Plant situated 
immediately not far the By-Product Coke 
Plants of Makeyevka, which are not less 
interesting examples. From the point of 
view of the urban development image 
ideas of 30s year period, the settlement 
Novo- Butovka, which, unfortunately, 
was only partially implemented, is 
worthy of special attention. Each 
kind of settlements differs by unique 
architecture and planning structure, 
in many of them one can trace back 


echoes of bright and advanced ideas of 
the constructivism epoch. However, in 
terms and conditions of complicated 
social and economic changes associated 
with the chaotic building, man-made 
pollution, the reduced public interest to 
the cultural values of the past, including 
the architecture, a lot of objects of 
historical and cultural heritage have been 
destroyed, and sometimes forever. It leads 
to the fact that an industrial city loses its 
face, one of the important conditions of 
historical continuity - binding between 
the past and the present. The paper is 
devoted to the consideration of its rather 
important scientific and social problem 
and to the search of its solutions 

The analysis of the latest 
publications and elaborations on 
the research topic. For a long time 
in Ukraine, as well as in many other 
countries of post-Soviet space, they did 
not pay much attention to the problem of 
protection and recovery of the cultural 
and historical environment of industrial 
areas. As far as the cultural and historical 
environment of Donbas, it is considered 
to be one of the least investigated spaces, 
so-called “white spots” in the history of 
this abundant with historical heritage 
of the industrial region in Ukraine. 
Nevertheless, in the number of papers 
of national and foreign researchers there 
were some problems dealing with the 
history of old Yuzovka. In general, we 
can say that the majority of publications 
are devoted to development of Hughes’ 
period and practically there are no papers 
which would have been devoted to the 
problem of protection the historical and 
cultural environment of other industrial 
settlemns of the region. As far as the 


other industrial cities of Donbas is 
concerned , except Donetsk, they were 
ignored. Just only lately, the researcher 
of the center Historical - Architectural 
Studies “Architectural Heritage” of 
the Donbas National Academy of 
Civil Engineering and Architecture 
(Gayvoronsky Ye. A., Gubanov A.V., 
Sholukh N.V., Boroznov S.A., etc) have 
been carried out investigations on study 
of such towns as Makeyevka, Donetsk, 
Slavyansk, Zuevka etc. Some problems 
are partially represented in one of the 
design of the center “Development of 
historical and architectural base map 
of Makeyevka and protection zones of 
architectural monuments” published 
recently. The given paper has revealed 
and described the number of historical 
regions at the territory of Makeyevka, 
the recommendations on protection of 
cultural heritage in these regions have 
been given. However, the studies directly 
devoted to the problem of renovation of 
cultural and historical environment of 
industrial areas of the town have not 
been carried out. 

In this connection, the unsolved part 
of the problem devoted to the paper is 
the study of renovation experience of the 
cultural and historical environment on the 
territory of the whole workers’ settlements 
formed in large industrial complexes such 
as Yasinovka By-Product Coke Plant, 
Makeyevka By-Product Coke Plant, 
Kirov Metallurgical plant, Tchaykino 
mining complex, etc. 

The analysis of detection experience, 
protection, and renovation of cultural 
and historical environment on the 
territories of Makeyevka abutting to the 
large industrial complexes. 
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Development of Makeyevka, 
as manyas other industrial towns of 
Donbas, began with workers’ settlements 
(so-called “ colonies”), which were 
built around industrial enterprises 
(metallurgical and coking plants, coal 
mines, construction plants, etc.). During 
the 20s and 30s years of twentieth 
century, the advanced urban development 


ideas of advance-quard architecture were 
embodied. Great number of residential 
and public buildings of various social 
trends was being built. A lot of built 
objects are unique by their functional 
and planning features because they were 
designed for the specific conditions of 
industrial workers’ settlements [3]. 

For example, settlements of 
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Yasinovka By-Product Coke Plant, 
Makeyevka By-Product Coke Plant 
located not far from Yasinovka and 
Makeyevka coking plants of Kirov 
district of Makeevka are distinguished 
by unique quarterly planning structure 

(Fig. 1). 

A lot of residential buildings in the 
perimeter housing development are 
distinguished by abundant architectural 
and decorative plastics. Special 
attention is paid to the saturation of 
building facades by architectural details, 
balconies, bay windows, which were 
not used in the standard construction 
of the years [1]. The architecture of 
residential buildings has acquired a 
monumental appearance image and 
volume enlargement. Examples of such 
kind of housing development can be 
complexes on Deputatskaya St, Lenina 
St and Novaya St, etc. (Fig 2). 

No lesser cultural and historical value 
are settlements, which in contrast to the 
previously mentioned, have multiple 
vector, radiation planning structure this 
displays bright urban development ideas 
of the constructivism epoch[l]. Much 
obviously, it is represented in Carbide 
Colony settlement occupying the part 
of Central Municipal and Gomyatsky 
Districts of Makeyevka, the village of 
Novo - Chaykino constructed for groups 
of Chaykino mines. 

The Carbide Colony settlement has 
non-typical, fan tracery planning system 
with perimeter housing development of 
residential and public buildings which 
was the basis for the following formation 
of social infrastructure in this part of 
the town (Fig. 3). Another of not less 
important feature of the settlement is 
differentiated road and transport network 
with maximum taking into account 
functional assignment of the objects [1]. 

We would also like to say about 
not less interesting settlement Novo - 
Chaykino (Fig. 4) which has an extreme 
branching, radial and circular, fan tracery, 
planning structure. This settlement 
represents the comprehensive approach 
to the housing development organization, 
the idea of a garden-cities of E. Howard 
. The core of compositional and spatial 
structure of the village is an old refuse 
heap with streets and driveways in radial 
manner around it. Residential buildings 
of the settlement is represented mainly 
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Fig. 1. Diagram of general plan of workers’ settlements located near the 
Makeevka coking plants: 

a) the settlement of Yasinovka By-Product Coke Plant; 

b) the settlement of Makeyevka By-Product Coke Plant 



a) b) 

Fig. 2. Examples of housing development of workers’ industrial settlements: 
a) a residential building on Sovietskaya St in the village of Yasinovka 
By-Product Coke Plant; 

b) a residential building on Parizhskoy Kommuny St in the village 
of Makeyevka By-Product Coke Plant 



a) b) 


Fig. 3. Workers’ industrial settlement “Carbide Colony” situated near 
the carbide factory: 
a) general layout of the settlement; 
b) a former kindergarten on the Pantchenko St. 
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a) 

Fig. 4. The workers’ village Novo - Chaykino situated near Chaykino mine: 
a ) general layout of the settlement was designed by an architect 
V.I. Pushkaryov; 

b) contemporary layout of the settlement 



a) b) 

Fig. 5. The workers’ village Contemporary Colony situated near 
the Kirov Metallurgical Plant: 

a) general layout of the village; b) residential doctors’ building on Glinky St. 


by one-store two-apartments houses 
designed by the famous Kharkov 
architect V.I. Pushkaryov. The houses are 
considered as one of the best examples 
of the implementation of economical 
housing for the workers of the Donbas. 
The settlement is recommended to 
obtain the status of an architectural 
monument. [1] 

Contemporary Colony settlement is 
paid special attention (Fig. 5) situated 
near the Kirov metallurgical plant. The 
settlement is formed in the early 20s-30s 
years of the last century, in its planning 
structure and design of residential and 
public buildings there are traces of 
constructivism style. 

The planning structure of the 
settlement is characterized with three- 
radial diagram of streets arrangement 
and unique architectural design of 
residential and public buildings. The 
housing development of the settlement 
is represented by the series of standard 
design of an architect V.K. Trotsenko 
by three main streets: Papanina St., 
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Kirova St., Glinky St. [1]. The settlement 
Contemporary Colony is realization 
of development idea of a workers’ 
settlement with housing development 
not only with building complexes but 
also with public infrastructure. 

Some scientific and practical offers 
and recommendations for protection 
and renovation of the cultural and 
historical environment of an industrial 
town. 

The processes of detection, 
protection and renovation of cultural and 
historical environment have to concern 
not only individual objects but also the 
historical environment as a whole. In 
contemporary conditions of development 
of industrial towns and cities, there is an 
acute problem of harmonization of the 
new architecture and preserved historical 
housing development. For renovation 
of industrial areas has to stipulate 
to preserve not only the declared 
monuments of architecture and urban 
development but also the objects which 
can receive this status in the future. 


It also deals with industrial buildings 
and structures that have been protected 
in these areas and can represent not less 
cultural value compared with revealed 
architectural monuments. 

The next important step, the authors 
would like to pay attention to is fact that 
it is important to identify and protect not 
only historically valuable development, 
monuments of architecture and urban 
development but also the background, 
low valuable development which is an 
integral part of the cultural and historical 
heritage. The background development 
protection will permit to renovate the 
cultural and historical environment in 
general in industrial areas but not only in 
the separate local zones. 

The most important rule of protection 
and renovation of cultural and historical 
environment should consider the 
planning structure recovery of industrial 
settlements, which, as it was above- 
mentioned, can represent the progressive 
ideas of constructivism. Especially 
as the planning of some industrial 
settlements can be the principle object of 
the protection of historical and cultural 
heritage of the regions. 

The methods of protection and 
renovation of cultural and historical 
environment in the considerable regions 
have to provide complete identification 
of rehabilitation elements of streets and 
lanes placed in the period of formation 
of initial industrial settlements. From 
the historical and cultural, ecological, 
social and from a lot of other points 
of view, it should be pointed out as 
the exceptionally important actions 
directed to the problems identification. 
Implementation of the given actions 
acquires peculiar actuality, bearing in 
mind, that the areas were subjected 
to technogenic attacks stipulated by 
proximity of the large-sized production 
complexes. 

Conclusion: The paper reviewed and 
analyzed the experience of identification, 
protection and renovation of cultural and 
historical environment of Makeyevka 
industrial settlements adjacent directly 
to large-sized production complexes. 
Great number of bright ideas of the 
constructivism epoch is represented 
in the planning structure of workers’ 
settlements and also in architectural 
conceptions of their separate buildings. 
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Unfortunately, the significant part 
of objects of residential and public 
development of the municipal industrial 
settlement is in the poor condition, and 
some have been completely destroyed. 
However, the housing development of 
res industrial settlements being formed 
during some historical periods is a unique 
one and is of the most significance in the 
preservation process and renovation of 
cultural and historical environment of 
industrial towns and cities. 

By the example of an analytical 
review of the objects of architecture 
and urban development of industrial 
settlement of Makeyevka, one can 
conclude of necessity for further research 
in the field with a view of consequent 
rehabilitation and preservation of the 
cultural and historical environment in 
Donbas industrial towns and cities. 
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L imy and sulfur broth became known 
in recent years as a solute activating 
hydration of a portlandtcement [1, 2], 
and also as impregnating reagent for 
hardening of products from low-branded 
concrete [3,4]. 

For definition of complex influence of 
components of components of the highly 
mineralized limy and sulfur solute (ISS) 
on hydration processes depending on the 
weight of the full-turned polysulphidic 
sulfur and its concentration in a liquid 
phase us were carried out a series of 
experiences on samples of types of a 
concrete mix. Concentration of sulfur 
in a solute changed from the minimum 
0,5 g/1 to the maximum 220 g/1 with 
fluctuation of standard durability from 
10 to 20 MPa. Thus estimated dynamics 
of a set of durability both at early terms 
of curing, and at the subsequent to the 
final 2 8 -days. 

Materials and research methods 

In experiment used a middle 
alyuminatny portlandtcement of M400 
of Norilsk cement works (structure (%): 
C 3 S - 58,42%, C 2 S - 17,35%, C 3 A - 
7,8%, C 4 AF - 13,25 %), large filler 
- limy rubble, small filler - river sand 
(a ratio between large and small filler 
4:1). Preparation artificial satellite 
received dissolution of powder sulfur in 
the suspension of hydroxide of calcium 
heated to 90-95 °C. The weight structure 
of a dry mix was accepted in the ratio 
by S:Ca(OH) 2 = 2:1. The mass of sulfur 
was accepted at the rate of 220 g/1 in a 
final suspensions preparation. 

At a disolutions of dry part of a 
concrete mix at first when hashing entered 
settlement quantity of a preparation, and 
then an additive of water brought to 

20 


normal density of dough, considering 
thus as total of shutting liquid and 
quantity in it actually waters. 

The received concrete mix filled in in 
forms of 10x10x10 cm in size. Durability 
of concrete samples determined by test 
of 4 samples of 10x10x10 cm in size for 
strength at compression on a laboratory 
press of 50 tons of force developing the 
maximum loading 

Results and discussion 

Data of structures of samples and 
their tests are provided in tables 1 ,2. Their 
analysis shows that nature of dynamics 
of a set of durability can be various 
depending on concentration of sulfur in 
a solute, namely: steady course of curing 
without not filled dumping of durability 
observed at small doses of preparation 
artificial satellite (concentration of 
S = 0,5-2 g/1), are obvious not a 
steady course of curing observed in 
the range of concentration of sulfur in 
a solute from 2,5 g/1 of the dissolved 
sulfur to rather high concentration of 
150-180 g/1. And at last, we allocate area 
of the high concentration corresponding 
to saturated (215-220 g/1). 

In effect each area of concentration 
the corresponding kinetic mode of 
process of the curing, differently 
influencing structure, structure and final 
durability of a cement stone is caused. 

So, in the field of small concentration 
it is observed not only acceleration 
of a set of early durability, but the 
increase in its final value in comparison 
with reference samples on water is 
noticeable. 

Let’s notice that efficiency of small 
additives depends also on concentration 
of a portlandtcement in concrete. 


Additives on low-branded structures the 
maximum gain of final durability from 
three structures in which the content of 
cement changed from 12% in the smaller 
party are most effective is received on the 
structures containing 9,4% of cement, it 
made 118%. 

The most part of the data provided 
in tables corresponding to wide area 
of concentration from 2,5 to 180 g/1, 
indicates rapid growth of durability of 
samples of concrete in early terms and 
depressive character of a set of durability 
in the subsequent significantly worsening 
final indicator R 

comp. 

The third mode of hydration curing 
of samples of concrete characterizing 
stability of a course of process, high 
early durability and its final 28-days 
the indicator caused by growth of 
concentration in a saturated solute up to 
220 g/1 of the general dissolved sulfur. 

In process of decrease in a mix of 
the content of cement grows and the 
hardening coefficient 28-days is model. 
So at the content of cement in a mix 
at the level of 12% the increase in an 
indicator of R after 2 8 -days curing 
made 1 12%, and at the content of cement 
of 9% made already 193%, i.e. durability 
is almost twice higher, than at reference 
samples. 

Nature of dynamics of a set of 
durability corresponds to basic provisions 
to earlier considered mechanism of 
hydration curing of cement in an artificial 
satellite at low for usual processes of 
hydration in water pH the liquid phase, 
being characterized negative redoks- 
potential [5]. 

Comparing kinetics of a set of 
durability of concrete at small doses 
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of an artificial satellite (table 1) and 
that (figure 1) is its final durability 
with given roentgenograms, we come 
to a conclusion that at small doses of 
the artificial satellites which aren’t 
influencing electrometric indicators 
of a liquid phase, the speed of a set 
of durability in early terms is caused 
by interaction of thiosulphate of 
calcium with hydrating aluminates 
of calcium and calcium sulfate with 


education by a new steady tiosulfat 
keeping phase hidrasulphat aluminate 
C 8 A1 8 0 12 -S0 4 -S 2 0 3 -24H 2 0, that (figure 1) 
is shown by the roentgenogram. 

At big doses the artificial satellite 
caused by sharp decrease pH process 
of hydration of silicates becomes 
depressive, and kinetics slow. In this case, 
owing to limited weight in a solute of the 
determined poly sulfide capable potentially 
to provide restoration of Fe(III) to Fe(II), 


initiating hydration, this process proceeds 
quickly in early terms of curing. 

In systems with the lowered 
concentration of these ions caused low as 
it is shown in table 1,2 and in figure 2 the 
tendency to Fe(III) restoration to Fe(II) 
is looked through only at the greatest 
possible concentration of sulfur when in 
a solute easily crystallizing hydrosilicate 
in the form of a macromolecular 
ampholyte is formed. 

Tab. 1 


Results of test of the samples shut with a various consumption of sulfur at the maintenance 
of a portlandtcement in a concrete mix of 9,4% 


Mix components 

Contents, masses % in structures 

1 

2 

3 

4 

5 

6 

7 

8 

gravels 

25,4 

25,4 

25,7 

25,6 

25,6 

25,44 

25,3 

25,4 

broken stone 

55,3 

55,35 

55,91 

55,69 

55,69 

55,35 

55,32 

55,34 

^general.’ 

0 

1,5 

3,2 

5,5 

12,0 

28,0 

65,0 

220,0 

CaO 

0 

0,11 

0,15 

0,18 

0,22 

0,38 

0,98 

1,84 

Water 

9,91 

8,7 

8,82 

8,76 

8,76 

8,76 

7,34 

8,3 

index 


W/C 

1,07 

0,96 

0,94 

0,96 

0,96 

0,96 

0,95 

0,96 

R 3-days, MPa (%) 

comp. J v 7 

4,2 

(42) 

7,5 

(63) 

4,3 

(51) 

4,2 

(44) 

2,9 

(35) 

3,3 

(35) 

8,3 

(56) 

9,3 

(52) 

R 7-days, MPa (%) 

comp. J 7 v 7 

6,3 

(63) 

9,5 

(82) 

5,0 

(59) 

6,6 

(69) 

4,1 

(49) 

4,2 

(45) 

10,2 

(69) 

11,8 

(72) 

R 14-days, MPa (%) 

comp. J 7 v 7 

8,9 

(89) 

10,9 

(94) 

6,7 

(79) 

8,1 

(85) 

5,7 

(68) 

6,7 

(71) 

18,5 

(126) 

18,2 

(94) 

R 28-days, MPa (%) 

comp. J 7 v 7 

10,0 

(100) 

11,6 

(100) 

8,5 

(100) 

9,5 

(100) 

8,3 

(100) 

9,4 

(100) 

14,7 

(100) 

19,3 

(100) 



x Ca(OH) 2 
o 2Ca0Si0 2 H 2 0 
■ Ca 8 Al 4 0 12 S0 4 S 2 0 3 -24H 2 0 
A CaS0 4 -2H 2 0 
0 Ca 4 Al 2 S 2 0 9 xH 2 0 
T Ca 4 Si 6 0 15 (0H) 2 -2(Fe(0H) 2 ) 
A Ca 2 Fe 5 2+ [Si 8 0 22 ][0H] 2 
□ 2Ca0Al 2 0 3 Si0 2 -8H 2 0 


Fig. 1. Roentgenograms of products 
of hydration of knitting systems: 

1 - portlandcement-water; 

2 - portland cement-ISO (S =1 g/1); 

3 - portlandcement-ISO (S . = 220 g/1) 

* v general. ® 7 
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Conclusions 

Thus, we will allocate the main 
technical advantage of preparation 
ISO, in technology of the concrete, 
shown by the data of tables reflecting 
dynamics of a set of durability during 
all standard term of curing in normal 
conditions. First of all two modes of 
an strengthening with participation of 
preparations artificial satellites providing 
the high speed of curing are allocated. 
In one of them the preparation is used 
as small additives in terms of the mass 
of the general dissolved sulfur, and in 
other as the suspension solute containing 
in solution and in suspensions part the 
most admissible mass of polysulfide 
and thiosulphate of calcium. Such dense 
limy and sulfur broth is considered 
as facilitating achievement effective 
a modifying threshold that in turn, 
facilitates realization of kinetic model of 
hydration transformation of the cement, 
providing both high early durability and 


final 2 8 -days. So, the final durability of 
the modified samples almost exceeds 
standard control samples of Ml 00 and 
Ml 70 twice. Thus 3-days an indicator of 
R of the modified samples are close 
to 2 8 -days the control. 
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B coBpeMeHHOM ^maime Bee name 
HcnojiB 3 yiOT onpe^ejieHHH: «apxn- 
TeKTypHtm ^H 3 afiH», «jiaH^ma(J)THBm 
^H 3 afiH», «jjH 3 aiiH apxHTeKTypHOH cpe- 
jjbi», «jjH 3 aHH b apxHTeKType». B otjih- 
HHe OT npOH 3 Be^eHHH «HHCTOrO HCKyC- 
CTBa», apxHTeKTypHBie h jjroaHHepCKHe 
o6bcktbi BKjnoneHBi b Tenemie 5 KH 3 HH. 
KoHTaKT c nojiB 30 BaTejieM, >KHTejieM 
pa 3 B 0 panHBaeTCH b npocTpaHCTBe, rjje 
nocTOHHHO MeronoTCH paxypCBi boc- 
npHHTHH. ri 03 TOMy OCC) 6 eHHO Ba 5 KHBIM 
npe^CTaBjineTCH HccjiejjOBaHHe jjHHa- 
MHKH pa 3 BHTHH B 3 aHMO^eHCTBHH apXH- 
TeKTypHoro h AroaiiHepCKoro uojxxojxob 
c coBpeMeHHBiM 3 pHTejieM. HaH 6 ojiee 
aKTyajiBHO Ha cero/jmmiHHii jje hb cno- 
COOCTByeT BBIflBJieHHIO 0 C 06 eHH 0 CTeil 
4 )opMHpyiOHjerocH nocTHH/jycTpH- 
ajiBHoro »cH 3 HeHHoro npocTpaHCTBa 
HcnojiB30BaHHe b jjH3aiiHe o6bcktob 

TeXHOJIOTHH 6 hTOH njiHTKH H M03aHKH. 
PaCCMOTpHM, KaKHe (jjaKTOpBI BJIH5HOT Ha 
to, hto6bi «h3bik» oOneKTa 6 biji 6ojiee 
TOHHBIM, flpKHM H 3anOMHHaiOHJHMCH. 
C KaKHMH TpyjJHOCTHMH npH 3TOM CTaJI- 
KHBaiOTCH MacTepa? B OojiBHiHHCTBe 
cjiynaeB pa3pa6oTKa o6bcktob /pmuHa 
3aBHCHT OT npe£JI05KeHHH HJIH 5Ke Tpe- 
OoBaHHH 3aKa3HHKa, KOTOpBifi He Bcerjja 
TOTOB K JJOBepHTeJIBHBIM OTHOHieHHflM 
C ^H3ailHepOM. B 3THX yCJIOBHHX oc- 
TaeTCH OTKpBiTOH npoOjieMa co3^aHHH 
BBicoKOxyao5KecTBeHHoro oOneKTa. He- 

06x0£HM0CTB CHCTeMaTH3aU,HH OCHOB- 
HBIX TBOpneCKHX UOJXXOJXOB B C03JjaHHH 


£H3aHH-o6BeKTOB C HCn0JIB30BaHHeM 
TeXHOJIOTHH 6hTOH njiHTKH n03B0JIHT 
BBIflBHTB nepCneKTHBHBie npHeMBI, KO- 
TOpBie MoryT 6bitb npHMeHeHBi Taiorce 
b TBOpnecTBe mojiojjbix eneipiajiHCTOB 
cpe/jOBoro ^H3afiHa. 

H3 HanOojiee noKa3aTejiBHBix h np- 
khx npHMepoB (JiopMHpOBaHHH o6bck- 
TOB C nOMOHJBK) 6hTOH njiHTKH noica- 
3aTejiBHO TBOpnecTBO Ahtohho rayjjH. 
HacjiejjHe bcjihkoto KaTajiOHCKoro ap- 
xHTeKTOpa, TBOpHBmero Ha py6e>Ke XIX 
h XX BexoB, /jo chx nop He ocTaBjraeT 
paBHOjjymHBiM coBpeMeHHoe nejiOBe- 
necTBO. IlpHHijHn MHororpaHHO cth ero 
TBOpnecTBa aicryajieH h cenwra. Mho- 
rne coBpeMeHHBie jjroaHHepBi ycnemHO 
pa6oTaiOT b 3tom HanpaBjieHHH. O/jHaKO, 
MHoroo6pa3He npneMOB, 3aHBHBmnx o 
ce6e b TeneHHH XX - Hanajia XXI Beica, 
BBIJJBHHyjIO HaCTOHTeJTBHyJO HeoOxo^H- 
MOCTB aHaJIH3a, CHCTeMaTH3aiJHH H CBe- 
jje HHH TBOpneCKHX UOJXXOROB B e^HHyiO 
CHCTeMy, ^ocTynHyio ajhi npHMeHeHHH 
b coBpeMeHHOM cpe^OBOM jjH3aiiHe. B 

3TOH CBH3H CJiejjyeT OTMeTHTB HeCKOJIB- 
KO OCHOBHBIX HanpaBjieHHH HCnOJIB30- 
BaHHH M03aHKH H TeXHOJIOTHH 6hTOH 
njiHTKH b jxmmuQ apxHTeKTypHOH cpe- 
A bi: 1) jjeKopHpoBaHHe (jjaca^oB apxn- 
TeKTypHBix coopy5KeHHH; 2) pemeHHe 
OjiaroycTpoHCTBa TeppHTOpHH; 3) co3^a- 
HHe C UMO CTOHT e JIB HBIX apT-o6BeKTOB; 
4) co3jjaHHe HacTeHHBix h HanojiBHBix 
AexopaTHBHBix naHHO b jiaH^ma(J)THOM 
AH3aiiHe. 


OrpOMHa 3acjiyra Ke_ 

paMHKH, CTaBmeii ncicyccTBOM yjinij h 
njionja^eH, b co3^aHHH apxHTeKTypHOH 
aHcaM6jieBOCTH, opraHH3au,HH npnpo^- 
HOH H apxHTeKTypHOH Cpe^BI. AHaJIH3H- 
py a (jjOTOMaTepnajiBi jiynmnx oObcktob 
apxHTeKTypHOH Cpe^BI, BBinOJIHeHHBIX 
C HCnOJIB30BaHHeM TeXHOJIOTHH 6htoh 
njiHTKH, cjiejjyeT otmcthtb pemeHHe 
(jjaca/ja coopy^ceHHH, npe^CTaBjieHHoro 
HapHC. 1-3. 

Oaca^ KOHijepTHoro 3 ajia Palau 
de la Musica Catalana b EapcejiOHe, 
BKJIIOHeHHBIH B CnHCOK MHpOBOTO Ha- 

cjie^HH IOHECKO, C03jjaH no npoeKTy 
apxHTeKTOpa Jlynca ^oMeHeK-H-MoH- 
TaHBepa, 1905-1908. TeKTommecKan 
pojiB kojioh (Jiaca^a KOHijepTHoro 3ajia 
Palau de la Musica Catalana 3aKjnona- 
eTCH b hx BOBjieneHHH b MacmTaOHO- 
npOnOpIJHOHaJIBHBIH, pHTMHHeCKHH 
CTpofi Bcero apxHTeKTypHoro o6BeMa. 
CTaTHKO-JJHHaMHHeCKHe H o6bcm- 
HO-njiocKOCTHBie napaMeTpBi bbihb- 
JIHIOT HX pOJIB B o6meil KOMn03HH,HH 
KepaMHHeCKOTO nOKpBITHH oOBeKTa. 
MacnrraOBi noBepxHOCTeii, oOjiHijoBaH- 
HBIX njIHTKOH C HCnOJIB30BaHHeM npH- 
pOJJHBIX H reOMeTpHHeCKHX 3JieMeHTOB, 
no3BOJiHK)T H3MeHHTB BneuaTjieHHe OT 
o6hjhx pa3MepOB coopy5KeHHH. ConeTa- 
HHe (J) UKTypHBIX o6BeMHBIX 3JieMeHTOB 
c njiocKOCTHOH KepaMHuecKOH noBep- 
xhoctbk) (Jiaca^a, bbihojihchhoh Ha 
OCHOBe KOHTpaCTHBIX KOJIOpHCTHHeC- 
khx OTHomeHHH, cnocoOcTByeT yen- 
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Phc. 1-3. <Daca# KOHuepTHoro 3ajia Palau de la Musica Catalana, EapcejiOHa, 
apx. Jlync ,U,OMeHeK-H-MoHTaHbep 


JieHHK) 3MOU,HOHaJIBHOrO BOCnpnaTHa 
o6i>eKTa. 

nocjie^OBaTejibHHi^eH TBOpnecTBa 
Tay#H mo5kho CHHTaTb (fipaHpyscKyK) xy- 
#05KHH#y Hhkh #e CeH-OajuiB, KOTOpaa 
6ojiee 20 jieT paOoTajia Ha# co3#aHHeM 
4)aHTacTHHecKoro Ca#a nrpbi b Tapo b 
100 km ot Phmb (pnc. 4-5) h TaK5Ke npn- 
Merouia TexHOJiornK) 6htoh hjihtkh #jhi 
pemeHHa apxHTeKTypHbix 3JieMeHTOB. 
B ee TBOpnecTBe KepaMHKa TaK^ce nrpa- 
eT pemaiomyio pout b ycnjieHHH 3mo- 
pnoHajibHOH CTopoHBi apxHTeKTypHoro 
COOpyJKeHHfl CBOHMH HH#HBH#yaJIBHO- 
CyObeKTHBHBIMH 3KCnpeCCHBHBIMH OCO- 
OeHHOCT^MH. Yxo# OT CTpOTOH reoMeT- 
pHHecKOH ynopa#OHeHHOCTH h co3#aHHe 
HenpHHy5K#eHHOH CBo6o#HOH K0MH03H- 
Phh ca#a Hrpti b Tapo cnoco6cTByiOT 
BbiaBjieHHio ero njiacTHHHOCTH, #HHa- 
MHHHOCTH 3JieMeHTOB H pa3H006pa3HeM 
ero BoenpHaTHa. IIoKpbiTHe KepaMHnec- 
KOH njIHTKOH KOHCTpyKTHBHBIX 3JieMeH- 
tob, BbinojiHeHHoe Ha ocHOBe npneMa 
MeTpOpHTMHHeCKHX B3aHMOCBfl3eH, He- 
ckojibko c#ep5KHBaeT CBo6o#Hyio nrpy 
#BeTOBbix rorreH o6jih#obkh KepaMHKOH. 
rtpH 3TOM HCn0JIB30BaHHe MO#yjIBHOH H 
KOM6HHaTOpHOH CHCTCMBI B (}) 0 pM 006 pa- 
30BaHHH npe#nojiaraeT BBe#eHHe hckoh 
CTaH#apTH3a#HH, r#e MO#yjib npe#CTaB- 
jiaeT co6oh orpaHHHHBaiomyK) Mepy b 
BH#e onpe#ejieHHoro reoMeTpHnecxoro 
pa3Mepa. Pa3Hoo6pa3He KOHTpacTHbix 
no #BeTy MO#yjibHbix BapnaiiHH no3BO- 
jiaeT nojiynHTb HOBbie (jjopMBi h HOBoe 
HH#HBH#yajibHoe BoenpHaTHe oOneKTa. 

PeajiH3a#H^ TBOpnecKOH H#en Ha 
ocHOBe TexHOJiornH 6htoh hjihtkh b yc- 
JIOBHUX CKyHHOH ropo#CKOH cpe#Bi cno- 



Puc. 4 - 5 . Ca# urpbi b Tapo, OKpyr PuMa, xy#. Hhkh #e CeH-cDajuib 
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CC)6CTByeT (|)OpMHpOBaHHIO yHHKaJIBHOrO 
xyno^cecTBeHHoro o6beKTa, BbinojiHn- 
iomero TaK5Ke h BoenHTarejibHbie (jiyH- 
KH,HH. HanOJIHeHHOCTb K0MII03HI],HH 
3MOIJHOHaJIbHbIM, CJierKa HpOHHHHbIM 
CO^ep)KaHHeM, n03B0JI5ieT H3MeHHTb B 
o6mecTBe MHp0B033peHHecKHe ycTa- 
HOBKH, flejiaa aKU,eHT Ha 3£OpOBbIH 06- 
pa3 )KH3HH, B03p0)K^eHHe rapMOHHHHOH 
npnpo/jbi nejiOBeKa h 3KOJiorHHecKH 
HHCTOH Cpe^bl o6HTaHH^. IIpHMep pnc.6 
Harjia^HO ^eMOHCTpHpyeT BbimecKa- 
3aHHoe. B ^aHHOM ejiynae, pemeHne 

K0Mn03HpHH KOHCTpyKLtHH OTpa5K£eHHH 
npe/jnojiaraeT coHeTamie nnocKOCTHbix 
H 06beMHbIX 3JieMeHTOB, BbinOJIHeHHbIX 
Ha OCHOBe npHpO^HblX (j)OpM. rtOHHMa- 
HHe «MexaHH3MOB» rapMOHH3aiIHH npH- 
pO^HblX (J)OpM, TaKHX Kax (j)H3HHecKaa 
jierKOCTb, CTpyKTypHOCTb, acHMMeTpna, 
njiaBHOCTb, no3BOJiHjiH aBTOpy H/jen 
pa3Hoo6pa3HTb npoMbinijieHHbie CTaH- 
^apTHbie (J)opMbi orpa^eHHa. C6ajiaH- 
CHpOBaHHOCTb K0Mn03HH,H0HHbIX 3Jie- 
MeHTOB Ha OCHOBe MeTpOpHTMHHeCKHX 
B3aHMOCB^3eH, njiaBHoe nepeMememie 
o6beMHbIX KpHBOJIHHeHHbIX nOBepXHOC- 
TeH BflOJIb KpHBOJIHHeHHbIX njIOCKOCT- 
HblX HanpaBJHHOmHX, BbinOJIHeHHbIX c 
Hcnojib30BaHHeM i^BeTOTOHajibHoro koh- 
TpaCTa njIHTKH, npHBO/JHT K o6pa30Ba- 
HHK) CJI05KH0H KpHBOJIHHeHHOH (j)OpMbI 
o6men K0Mn03HH,HH. 

AHaJIH3 npHeMOB HCn0JIb30BaHHH 
KepaMHnecKHx MarepnajiOB b apxn- 
TeKTypHOH cpe^e npHBO^HT k mbicjih 
O TOM, HTO B yCJIOBHUX COBpeMeHHOTO 
^H3aHHa pOJIb o6jIHI^OBOHHOH KepaMHKH 
HecKOJibKO MeHneTCu. TexHOJiorHnecKHe 
KanecTBa caMoro Marepnajia, Kax Han6o- 
jiee OTBenaiomero yTHjiHTapHOMy npe/j- 
Ha3HaneHHio, yxo/juT Ha BTOpon njiaH, 
b OTjiHHHe ot BbipacTaiomeH ero xyao- 
5KeCTBeHHOH 3HaHHMOCTH. PaCCMOTpHM 
npHeMbi Hcnojib30BaHH^ KepaMHnecKHx 
MaTepnajiOB Ha npHMepax TBOpnecT- 
Ba JIhhbi fl,aMHaHH (pnc. 7-11). K hhm 
cjie^yeT othccth: 1) acHMMeTpHHHbie 
K0Mn03HpHH; 2) CBo6o^Hbie K0Mn03H- 
h,hh c Hcnojib30BaHHeM reoMeTpHnec- 
khx 3jieMeHTOB; 3) c6ajiaHCHpoBaH- 
HOCTb K0Mn03HH,H0HHbIX 3JieMCHTOB Ha 
OCHOBe MeTpOpHTMHHeCKHX B3aHMO- 
CBH3eH; 4) KOHTpaCT IJBeTOTOHaJIbHblX 
OTHOHieHHH; 5) «KOBpOBbie» K0Mn03H- 
H,HH C HCn0JIb30BaHHeM IJBeTOHHblX MO- 
THBOB H TeOMeTpHHeCKHX (})OpM. npH 
4)OpMHpOBaHHH apT-o6bCKTOB JlHHa 



^aMHaHH (pHC.7) aKTHBHO HCnOJIb3yeT 
acHMMeTpHHHbie JiaKOHHHHbie 3JieMeH- 
Tbl Ha OCHOBe npHpO/JHbIX MOTHBOB. 
Hepe3 KOMno3Hi3HOHHyio CTpyxrypy h 
nponopi^noHajibHyio copa3MepHOCTb 
3jieMeHTOB o6beKTa ^ocTHraeTcn i^e- 
jiocthoctb h paBHOBeene ero o6meil 
KOMno3HH,HH. Paenpe^ejieHHe Maec, Ha- 
jiHHHe i^eHTpa tidkccth npH/jaiOT ycToii- 
HHBOCTb, TeKTOHHHHOCTb, npOHHOCTb H 
ynopn^OHeHHOCTb o6beKTy. B pa6oTax 
JIhhbi ^aMHaHH npHMeHeHHe M03aHKH 
h TexHOJiorHH 6 htoh njiHTKH cnoeo6cT- 
ByeT accou,HaTHBHOMy nepeocMbiejie- 
HHio o6beKTa. 3aHHMaa Be/jymee mccto 
epe^H jipyrnx OT^ejiOHHbix MarepnajiOB, 



Phc. 7-8. Pa6oTbi j\m. Jlima ^aMHaHH 




Phc. 9-11. PaSoTbi #H 3 . JIhhm ^aMHarni 
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ncnojiB3yeMbix b pemeHHH £ maima ro- 
Po^ckoh cpe^ti, KepaMHKa JIhhbi ^aMH- 
aHH HipaeT opraHH3yiomyio pojib: pa6o- 
tbi ^H3aHHepa CTaHOBUTca ^OMHHaHTOH, 
«jin^epOM», opraHH3yiomHM o6mee 
IIpOCTpaHCTBO (pHC. 8-11). 

H3MeHeHna b o6mecTBe npOBoiinpy- 
k)t h nepeMeHbi b TBOpnecxHx npneMax, 
npHHi^Hnax (jmpMHpOBaHHn COBpeMeH- 
hoh apxHTeKTypHon cpe/jbi. Bee oc- 
HOBHbie npo^eccnoHajibHbie npo6jieMbi 
^H3anHa KOHueHTpHpyiOTCfl BOKpyr ero 
H3bixa [7]. Ha ^aHHbiii momcht, xa k Ha 
TeopeTHnecKOM, Tax h Ha npaxTHnecxoM 
ypOBHe, «3bix ^H3aiiHa paccMarpHBaji- 
ca tojibxo xax epe/jCTBO pemeHHH noc- 
TaBjieHHOH 3a^anH h cnoco6 nepe/jann 
3Toro pemeHHH. O^Haxo ^eirrejibHOCTb 
AroaHHepa He orpaHHneHa cneijHajib- 
HbiMH 3a^aHaMH: £H3aiiHep ncnojimieT 
pojib nocpe^HHxa Me)X£y npOH3BO£C- 
TBOM H HeJIOBeXOM, OH BBIHy5X£eH BCTy- 
naTb b ^najior c pa3JiHHHbiMH jho/jbmh b 
npoiiecce pa6oTbi [7]. KoMMyHHxaijmi 
^H3aHHepa c oxpyjxaiomHM MHpOM b 
H acTomijee BpeMa npe/jnojiaraeT no- 
hcx HecTaH^apTHbix pemeHHH. XpxHM 
npHMepOM, b ^aHHOM cjiynae, aBjineTCn 


pexjiaMHbiH o6bexT j\jik 03#0p0BHTejib- 
Horo peHTpa Virginia Thurston Healing 
Garden in Harvard Massachusetts. 
KoMnaHHa Artaic, coTpy/jHHHan c Rock 
Art Studios, co3#aeT Bbipa3HTejibHbiH 
npHMep coBpeMeHHOH pexjiaMbi c hc- 
nojib30BaHHeM M03anxH. DiaBHan H^ea 
xoMno3HH,HH H3 M03aHXH Ha xaMHe 
- OTo6pa3HTb Ha^e>x^y Ha ncijejieHHe, 
Ha^e>x^y jinn ^yxoBHoro h (fmanueexoro 
npeo6pa30BaHH^i (pnc. 12). 

OpraHHHHO BnHCbiBaiOTC>i ,nexo- 
paTHBHbie naHHO H3 6 htoh hjihtxh 
H a nony h CTeHax (pnc. 13-14) npn 
pemeHHH djiaroycTponcTBa TeppHTO- 
pHH hjih )xe jiaH^ma(J)THoro £H3amia. 
Xy^05xecTBeHHbiH o6pa3 (^opMupyeTca 
no^ BJIHHHHeM HeCXOJIbXHX OCHOBOnO- 
jiaraiomHx (J)axTOpOB: 1) xoMno3Hipui 
/jexopaTHBHoro naHHO HMeeT neTxyio 
uorHHHyio CTpyxTypy, H^eanbHO Bnn- 
caHHyio b npe/yi05xeHHbiH jiaH/jma(j)T; 

2) b ocHOBy xoHijemjHH naHHO 3ajio)xeH 
chm6ho 3 HeHTpajibHO pemeHHoro (|)OHa 
H ^HHaMHHHOH X0MH03HIJHH H3 TeOMeT- 
pHHeCXHX HJIH npHpO^HblX 3JieMeHTOB; 

3) edaJiaHCHpOBaHHOCTb X0MH03HI3H0H- 
HblX 3JieMeHTOB Ha OCHOBe MeTpOpHT- 


MHHeCXHX B3aHMOCBH3eH; 4) flOMHHH- 
pOBaHHe npHpO^HblX IJBeTOTOHaJIBHBIX 
OTHOmeHHH. 

O^Haxo npaxTHxa noxa3biBaeT, hto 
npH flOCTaTOHHO 3(j)(j)eXTHBHOM npH- 
MeHeHHH TeXHOJIOrHH 6 hTOH njIHTXH 
B JiaH£Hia(j)THOM ^H3aHHe, 3aXOHHeH- 
hoctb odmero xoMno3HUHOHHoro perne- 
hh a h npo(j)eccHOHajibHOCTb pemeHmi 

4) yHxi^HOHajibHoro 30HHp0BaHHa HMeeT 
HexoTopbie OTpHi^aTejibHbie pe3yjibTa- 
Tbl. B03M0)XeH pHCX B03HHXH0BCHHH 
ny)xepo^Hbix, HecorjiacoBaHHbix c cy- 
mecTByiomHM o6pa30M ^exopaTHBHbix 
BXjnoneHHH, cnocodHbix pa3pymHTb 3a- 
xoHneHHbiH opraHHHHbiH o6pa3 odbexTa. 

TaxHM o6pa30M, mo>xho c^ejiaTb 
cjie^yioiuHe bbibo/jbi: 

- TBOpnecxHe no/jxo^bi, xoTOpbie 
Hcnojib3yiOT coBpeMeHHbie apxHTex- 
TOpbl, £H3aHHepbI B TeXHOJIOTHH 6htoh 
njiHTXH, npe^nojiaraiOT pa3BHTHe apxn- 
TexTypHOH cpe^bi no nyTH noBbimeHHa 
ee xyno)xecTBeHHO-o6pa3HOH cocTaBjia- 
iomeH, xax yHHxajibHoro xynojxecTBeH- 
hoto odbexTa, Bbinojimnomero Tax>xe h 
BoenHTaTejibHbie ^ynxi^HH. K hhm cjie- 
flyeT OTHecTH: 1) acHMMeTpHHHbie xom- 
no3Hi^HH; 2) CBodo^Hbie xomho3huhh 
c Hcnojib30BaHHeM reoMeTpHuecxHx 
ajieMeHTOB; 3) edajiaHCHpoBaHHOCTb 

X0Mn03HI],H0HHbIX 3JieMeHTOB Ha OCHO- 
Be MeTpO-pHTMHHeCXHX B3aHMOCBH3eH; 

5) XOHTpaCT IIBeTO-TOHaJIbHbIX OTHO- 
meHHH; 6) «XOBpOBbie» X0Mn03HLJHH C 
HCn0JIb30BaHHeM I^BeTOHHblX MOTHBOB H 
reoMeTpHuecxHx $opM; 

- C nOMOmblO ^OCTH5XeHH^ nCHXO- 
jiorHuecxoro, 3MOi3HOHajibHoro h xyzjo- 
5xecTBeHHO-o6pa3Horo acnexTOB b pe- 
meHHH odbexTOB ^H3aHHa, HanojiHeHHa 
(J)yHxijHOHajibHbix npe^MeTOB hobbim 
CMBICJIOBBIM CO^ep}XaHHeM, B odmeCTBe 
nocTeneHHo ^^^PY 101,051 MHp0B03- 
3peHnecxHe ycTaHOBXH Ha acTeTHnec- 
xhh o6pa3 )xh3hh; 

- cymecTByiOT onaceHHa no noBO- 
fly OTcyTCTBHa b pemeHHH ^roamra o6b- 
exTa corjiaeoBaHHOCTH ero OT^ejibHbix 
ajieMeHTOB, hto npHBO^HT x Hapyuie- 
hhk) cTHjiHCTHHeexoro e^HHCTBa odmeH 
X0Mn03HH,HH . 
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It's simple: I think, therefore I am! This does 
not mean that everything that exists, thinks. This 
means that everything that thinks, exists! However, 
gentlemen, listening to you, I start to realize that 
there are many exceptions in my rule ..." 
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CONVENIENCE AND SAFETY OF MOVEMENT OF BLIND PEOPLE ACROSS 
THE INDUSTRIAL CITY TERRITORY: ERGONOMIC AND ARCHITECTURAL 
PLANNING ASPECTS (ON THE EXAMPLE OF THE CENTRAL DISTRICT 

OF MAKEYEVKA) 

N. Sholukh, Doctor of Architecture, Full Professor 
N. Yupatkina, Master of Architecture 

Donbas National Academy of Civil Engineering and Architecture, Ukraine 

The article is devoted to improving the spatial orientation and movement of blind people in the territory of the industrial city. 
On the example of compact settlement of the blind in the territory of the Central district of Makeyevka authors analyze the degree of 
comfort and safety of established routes of movement of these categories of people from their places of residence to the main objects 
of social services, enterprise UASB, as well as to the religious building and the city park. The attention is paid to the most difficult and 
dangerous sections of the road due to the spontaneity of the new sites development, increasing traffic, high degree of gas and dust on 
the streets, as well as other adverse urban ecological factors natural for the industrial city. On the basis of the analysis authors conclude 
the need for special architectural planning and technical activities aimed at increasing the convenience and safety of movement of 
the blind in the city. 

Keywords: blind and visually impaired, specific needs, convenience and security of movement, industrial city, transport and 
pedestrian communications, special architectural and planning techniques and means, spatial reference. 
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S tatement of the problem, its 
connection with important social 
and scientific problems. Creating a 
comfortable and safe routes for blind and 
visually impaired people in the city is one 
of the most important practical conditions 
for successful social integration of 
these people into mainstream of the 
society. Recently, this problem becomes 
critically socially significant in the large 
industrial cities, usually distinguished 
by complicated planning structure, 
significant congestion of the traffic, a 
high degree of environmental pollution, 
as well as many other adverse factors 
that are not typical for the cities of 
other types. In such circumstances, the 
movement of the blind man obliged to 
rely only on hearing, smell and tactile 
sensations is extremely difficult and 
unsafe. 

Examples of simultaneous 
combination of many unfavorable 
factors, significantly complicating the 
movement of the blind, can serve the 
conditions in the territory of the Central 
district of Makeyevka - one of the largest 
industrial cities in Donbas. 

The choice of this area as an 
example also specified the fact that 
there is a compact settlement of blind at 
this territory. The main impulse for the 
creation of this “unusual settlement” in 
this part of town was the discovery of 
the Branch of Donetsk (Stalin) Artel of 
the blind in 1936, which in 1954 was 
renamed the TPE UASB (Training and 
Production Enterprise of the Ukrainian 

28 


Society of the Blind). The formation 
of the company was the main place 
of employment of visually impaired 
people in Makeyevka. At first the blind 
lived in small single rooms allocated 
in the nearest residential buildings. At 
a later date, these people were granted 
residence, and in 1961 and 1967 in 
the Central district of the city on the 
Donetsk Str. were built and brought into 
service two specialized houses for the 
blind and their families, one of which 
has 16 apartments and the other 40. 
In 1973 in the same area near the blind 
housing was constructed and put into 
operation a new production unit of TPE 
UASB. The main routes of movement of 
the blind developed in such conditions, 
had a relatively short duration and 
remained quite comfortable and safe for 
these people for a long time. 

Recently, with the increasing 
number of unfavorable urban ecological 
factors mentioned earlier, many long- 
established routes of movement of the 
blind in the city in certain areas appear 
extremely difficult and dangerous. That 
is why, the identification of such areas 
and their deep study from ergonomic, 
architectural planning and other essential 
points of view should be considered as 
extremely important social and scientific 
issues required immediate solution. 

Analysis of the latest developments 
and publications on the topic of the 
research suggests that the concerned 
problem not received adequate attention 
from the experts and designers until 


now. Most of the studies devoted to 
design for the needs of visually impaired 
people, mainly deals with the adaptation 
of certain types of residential and public 
buildings, more rarely covers issues 
related to the arrangement of the object- 
spatial environment of these people. 
As for the problem of creating 
comfortable and safe routes to the 
blind in the industrial city, it does not 
practically studied and covered in the 
scientific literature (except for very rare 
occasional mention of its relevance) 
[3, etc.]. 

Nevertheless, it should be mentioned 
works of Stepanov V.K., Sharapenka V.G., 
SigaevaA.V., Kutsevich V.V., ScholukhN.V., 
Tore Lange, Barmashinoy L.N., 
Danchakov I.O., and some others scientists 
of our country and foreign scientists [1, 
2, 4, 5, 7, 8, etc.] . Well-grounded works 
of these and other scientists not named 
here can serve as a basis for general 
strategic approach to solution of this 
very complex and multifaceted problem. 
A considerable part of the issues deeply 
analyzed in studies of Scholukh N.V. 
and Gavrikov V.S. “About adaptation of 
the road- street areas of the town to the 
specific needs of little mobile groups 
of people” [8] and “Analysis of road 
and street network of Donetsk from the 
requirement of convenience and safety of 
handicapped subpopulation movement” 
[7]. Some of the recommendations and 
suggestions stated in these studies can 
be used to improve the conditions of 
spatial orientation and movement of 


the blind in the territory of the Central 
district of Makeyevka. At the same 
time, there is a need in additional deep 
studies, which would allow to take into 
account features of the present routes 
of the blind in this area. There is also a 
need in research, which would allow to 
take into account the negative impact 
on the adaptive capacity of these people 
some urban ecological factors caused by 
industrial features of the industrial city 
and its development at the present stage. 
In these important studies there is part 
of an unsolved problem, which is this 
article dedicated to. 

Analysis of the modern state 
of the main routes for the blind in 
the territory of the Central district 
of Makeyevka. As a result of deep 
sociological and architectural researches 
conducted by the authors on the territory 
of compact settlement of the blind in this 
area of the city, found that the increase 
of the degree of difficulty and danger of 
the main routes of movement of these 
people due to the effect of negative 
conditions and the following factors (list 
them in order of importance): 

- first, a significant material 
deterioration of the previous system of 
specific spatial references, as well as all 
kinds of warning and protecting elements 
arranged along the traffic and pedestrian 
paths (meaning the relevant traffic signs, 
sound and controlled traffic lights, 
fencing turnstiles and inflated kerb, signal 
warning coloration and other elements 
by which could orient blind and could 
see the drivers), many of these elements, 
laid in 60-70 years of the last century, to 
the present time have come into complete 
disrepair or are in poor condition; 

- secondly, the grass roots formation 
of new building of the city, which 
leads to a significant change or almost 
complete block of established routes 
of the blind (it is primarily a question 
of trade pavilions and various annexes 
of such purpose, which are at the level 
of the first floor of residential and 
public buildings and lead a significant 
reduction in the pedestrian zone of the 
street, modification and complication of 
pedestrian path); 

- thirdly, the congestion of traffic 
of the city and a further increase of the 
number of necessary personal vehicles 
that ultimately leads to the unauthorized 


parking along the streets and alleys, 
as well as in the territories of interyard 
spaces in residential areas, one of the 
dangerous consequences of such transport 
expansion is a significant reduction in the 
transit area of sidewalks and walkways, 
which in turn, significantly increases the 
risk of running-down accidents; in the 
area of compact settlement of the blind, 
this risk increases of many times and 
almost borders with the reality (!); 

- fourth, the influence of adverse 
urban ecological factors caused by 
industrial features of the industrial 
city and its development in the current 
very difficult social and economic 
conditions; the growth of anthropogenic 
pollution of the environment (which 
is manifested in a high degree of gas 
and noise pollution, reduction of green 
areas, etc. [6]) has a negative impact 
on the work of saved sensory analyzers 
of the blind man, prevent him from 
recognition of useful sound, aromatic 
and other signals, on which he can rely 
in the city. 

The result of deep sociological and 
architectural researches conducted on 
the territory of compact settlement of 
the blind is to identify the most difficult 
and dangerous areas on specific routes of 
these people from their residence to the 
enterprise UASB as well as to nearby 
objects of social and living services, city 
square and cathedral. Among such areas, 
primarily should be mentioned crossroads 
formed by the intersection of Engels Str., 
Donetsk Str. and Lenina Av., as well as 
crossroad formed by the intersection 
of Teatralnaya Str., Deputatskaya 
Str., Donetskaya Str., Lenina Av., and 
Ostrovskogo Str. Especially difficult and 
dangerous areas of the blind path in this 
area should be considered the intersection 
of Shevchenko Str., Donetskaya Str. and 
Lenina Av. Some of the analyzed areas 
are shown on the scheme, which is 
shown in the article (Pic. 1). 

Some scientific and practical 
recommendations and proposals for 
providing the comfort and safety of 
movement of the blind in the territory 
of the Central district Makeyevka. 
Based on the results of the research the 
authors propose a specific set of special 
architectural planning and engineering 
techniques and tools, realization of 
which will make the movement of the 
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blind in the territory of the industrial city 
more comfortable and safe. 

Proposed methods and means can 
be represented by the following main 
groups, depending on what sensory 
analyzers of the blind directed their 
action: 

- Tactile and motor analyzers : 
protecting and guiding turnstiles device 
and excessive kerbs; approach to the 
dangerous and complicated areas of the 
change of the slope of the road or usage 
of the road surfacing with a relief texture; 
elimination of the height differences, 
etc.; 

- On the hearing instrument and 
residual vision (some categories of 
the blind): installation of sound and 
controlled traffic lights at crossroads; 
application of a bright warning 
coloration on areas of walking paths 
near the border with the roadway or 
where height differences; the use of the 
road pavement of hollow paving slabs at 
difficult areas, reinforcing the sound of 
human steps; arrangement of fountains 
with intensified noise of falling water in 
the respective areas of the city, as well as 
other various audio landmarks that can 
be recognized by a blind person in the 
general background noise of the urban 
environment; 

- On the olfactory system: planting 
flowers with intensified smell and some 
trees along the difficult and dangerous 
areas of the way(in the conditions of 
gas pollution of the industrial city 
recommended plants having strong smell 
of flowers or foliage, which the blind can 
feel at the distance). 

Important architectural-planning 
and, at the same time, urban development 
activities aimed at ensuring the safety 
and convenience of movement of the 
blind should be regarded the maximum 
distance from their residence objects 
that may be areas of concentration of 
a large number of vehicles (parking 
lots, car service centers, gas stations, 
etc.). Depending on the nature and 
complexity of the route section provides 
certain sequence of events and their 
implementation (Pic. 2). 

Conclusions. We examined some 
important ergonomic and architectural 
planning aspects the problem of 
improving the spatial orientation and 
movement of visually impaired people 
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Pic. 1. Scheme of specific routes of the blind in the territory of the Central district of Makeyevka with identifying 

the most difficult and dangerous sections of the way 
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Pic. 2. Scheme of the fragment of the Central district of Makeyevka specifying measures to ensure the comfort 

and safety of movement of the blind 
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in the territory of the industrial city. 
By analyzing a specific urban situation 
has been shown that the convenience 
and safety of movement of the blind 
in the city is largely dependent on the 
peculiarities of its planning structure, 
material and technical conditions of 
traffic and pedestrian communications, 
the extent of their adaptation to the 
specific needs of these people, as well 
as general ecological state of the urban 
environment. It was also shown that 
under the conditions of the industrial city 
the problem of forming comfortable and 
safe routes for the blind cannot be solved 
without taking into account the negative 
impact of some urban ecological factors 
caused by industrial features of the city 
and its development. 

At the end of this article, the authors 
express the hope that proposed approach 
to the examination of this problem, as 
well as some recommendations and 
suggestions for its solution will be taken 
into account by specialists, designers and 
other stakeholders that are not indifferent 
to the fate of the blind. 
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In this paper we study the deformation and durability of the cylindrical shell on the basis of the underlying. The elastic foundation 
model by Vlasov-Leont’ev is taken as a basis for the model building. To account for the deformation of the rheological base the author 
has used the integrated form of the viscoelastic deformation law. The resulting resolving equations are presented in increments according 
to the V.V. Petrov method of the successive perturbation parameters. 
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T he social and economic changes in Russia have affected 
all aspects of society life including the construction 
industry. All participants in construction process became 
the quite real entities. The modern project is based on three 
managers: architect, designer and geotechnician. Earlier 
understanding of this fact by a project manager will provide 
the more perfect geotechnical component of a design solution, 
the more reliable a projecting building, the safer technologies 
of its construction for surrounding buildings. The list of 
basic problems for modern city construction includes tight 
construction deadlines, aspiration to arrange an underground 
space under construction spot and yard space, increase of loads 
onto base. 

Their successful solution can only be ensured by use of 
the modern geo-technologies adapted to the engineering- 
geological conditions of city, as well as by use of the latest 
tools for calculation the “building-foundation-base” system. 
The geotechnical norms TCN 50-302-96 directly require to 
consider the joint work of constructions’ bearing structures 
with their base and correctly to model their joint work. 

This paper presents a variant of techniques to solve 
this problem of the joint calculation for base and elements. 
Boundary conditions - the simple support. Equation of state 
in increments: 


the response of the subgrades to applied loads and the long- 
term performance. It is, therefore, of the utmost importance 
that full scale test subgrades be constructed with uniformity in 
material properties, layer thicknesses, and other considerations 
for which non-uniformity might result in nonrepresentative and 
nontypical behavior and failures. Current mechanistic-based 
design methods for the design of subgrades use vertical strain 
criteria to consider foundation rutting. 

A considerable number of measurements of the physical 
properties test basis were made at all stages of construction 
and after construction was completed. The measurements 
were made for three purposes: construction quality control, 
construction acceptance, and material characterization. The 
material characterization tests were performed to provide 
information for theoretical modeling and were not related 
to construction and contractual requirements. The material 
characterization tests were performed to provide information 
for theoretical modeling and were not related to construction 
and contractual requirements. Tests were conducted on the 
subgrade materials, base subbase, and surface layers. For a 
basis of model building we take the model of elastic foundation, 
Vlasov-Leont’ev [2] (Fig. 1). 

Here: u(x,y,z) = 0; v(x,y,z ) = 0; 

Increments of displacements of points: 


^ G ij ~ E ijkA e ki + E ijki e u •> ( z 5 J ~ 2 , 3 ). 

In tackling the used mathematical modeling of static 
viscoelastic structural elements. You must have the equilibrium 
equations, boundary conditions, and equation of state relations 
for the equation of state parameter changes on the parameters 
of the external process. 

The approach is based on an extensive literature review of 
current damage concepts included in current mechanistic-based 
design procedures, soil permanent deformation laboratory 
data. Design outputs are compared in terms of reliability and 
thickness using these design procedures. It is shown that the 
provides higher reliability values compared to the probabilistic 
procedure. All the existing subgrades fail distress reliability 
such as rutting and top down cracking reliabilities. Currently 
uses a single load P value to deal with variability associated 
with subgrade strength design. Is used to generate full scale 
subgrades response and performance data for development 
and verification of subgrades design criteria. The physical 
properties of subgrades structures significantly influence both 


Au(x,z) = A U.(x) • cp i(z) (i = l...m); 

i = 1 

Aw(x,z) = '£ j AW lc (x)-\\r lc (z) (k = 


The unknown functions At/., A W,: and - dimensionless 

v k 7 

<P,-( Z ). 

The resolving equations: 


dx 2 

2 

-Z 


D 


dx 


*^ + ^L^_t[E*]AW:- 


1 ~ V o6 R 2 *=1 


| \\fdz 


A w; = A p. 


Here [1]: 

v c = 0, 5 - E c / E 0 • (0, 5 - v), E 0 =E /(I - v 2 ), 
v 0 =v/(l-v). 

Elastic modulus - F, 

D*, F* - Volterra integral operators. 
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Fig. 1. Model of elastic foundation 


The theory of hereditary creep includes all the theories 
based on rheological models. Condition of reliability 
8 < £ destructiv , (e - deformation). To solve this problem apply 
the variational method of Bubnov-Galerkin, the calculation is 
performed on small intervals of time. 

L = length of casing 5 m, the wall thickness h = 0,4 m, the 
shell radius R = 3 m, Poisson’s ratio v = 0,35. Displacement 
graphics element (curve 1), 2 - the base layer are shown in 
Fig. 2. 

Plots of the stresses and strains of the middle surface of 
the shell are shown in fig. 3. Taking into account nonlinear 
properties (curve 1) significantly affect the results of the 
numerical calculation [3, p.4]. 
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BINDER PRODUCTION 


E. Khobotova, Doctor of Chemistry, Full Professor 
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Kharkiv National Automobile and Highway University, 
Ukraine 

The results of development of slag-alkaline binders (SAB) on 
the basis of blast furnace slags were presented. The mineralogical 
composition of SAB has been determined. The mechanism of 
hardening was revealed; the hydraulic resistance of hardening products 
was shown. Tests for compressive strength proved the feasibility of 
using blast furnace slags for the SAB production. 
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H aKonueHue aomchhbix mnaKOB 
b OTBauax MeTajuiyprHuecKHx 
K0M6HHaT0B npHBOflHT k 3arpa3HeHHio 
nOHB, H3BIMaHHK) H3 3eMJien0JIB30BaHHa 
njIO^OpO^HBIX 3eMeJIB, Heo6xOAHMOCTH 
npOBe^eHHa peKyjiBTHBaipiH. BMecTe c 
TeM b YKpaHHe cymecTByeT onpe^eneH- 
HBIH CBIpBa npOH3BO^CTBa 

BJDKymnx BeniecTB. YTHjiH3aiiHa ot- 
BaJIBHBIX JJOMeHHBIX mjiaKOB M05KeT pac- 
mupHTB CBipBeByio 6a3y npOH3BOACTBa 
CTpOHTeJIBHBIX MaTepHaJIOB, B TOM HHC- 
ne mjiaKoniejiouHBix Baacymnx (IHIIIB), 
KOTOpBie b HacToamee BpeMa nojiynaiOT 
3aTB0peHHeM mojiototo rpaHyjiHpoBaH- 
hoto muaxa pacTBOpaMH coeAHHeHHH 
nieuoHHBix MeTauuoB. YnHTBiBaa Aeijrn- 
ijht rpaHyjiHpOBaHHBix mjiaKOB, c ue- 
JIBK) 3K0H0MHH nOCJie^HHX B03M05KH0 
yTHJIH3HpOBaTB B npOH3BOACTBe IHII(B 
OTBajiBHBie ^OMeHHBie mjiaKH. H,ejie- 
C006pa3H0CTB n0^o6HOH yTHJIH3 au,HH 
o6ocHOBBmaeTca npn Hccjie^OBaHHH 
xHMHue ckoto MHHepajiorHuecKoro co- 
CTaBa mjiaKOB h nojiyneHHBix o6pa3ijOB 
1H1I1B. 

U,ejibio padoTbi aBjiajiocB noBBime- 
HHe pailHOHaJIBHOCTH H KOMIIJieKCHOCTH 
HcnojiB30BaHHa TBepAtix npOMBinuieH- 
hbix otxoaob 3a cueT BBiaBjieHHa nojie3- 
HBIX TeXHHHeCKHX CBOHCTB OTBaJIBHBIX 
AOMCHHBIX mjiaKOB H o6oCHOBaHHa HX 
yTHjiH3aDHH b KanecTBe IHII1B. 

06beKTbi iiccjieKmainiH - 
OTBajiBHBie ^OMeHHBie mjiaKH OAO 
«3anop05KCTajiB», IIAO «MapHynojiB- 

34 


ckhh MeTajuiyprHuecKHH komOhhut 
HM eHH HjiBHua» (MMK), OAO fl,Hen- 
Pobckhh MeTajuiyprHHecKHH komOhhut 
hm. 0.3. fl,3ep)KHHCKoro (fl,MK); IIAO 
AjmeBCKHH MeTajuiyprauecKHii kom6h- 
HaT (AMK); OTBajiBHBiii h rpaHyjinpo- 
BaHHBIH AOMCHHBIH iiuiaK OAO «Apce- 
JIOpMHTTaJI KpHBOH POT». 

IIojiyHeHHe h HcnbrraHHe 11111(6. 
^OMeHHBie mjiaKH H3MejiBnajm Ha ma- 
Poboh MejiBHHiie ao yAejiBHoii noBepx- 
hocth S =2700-4950 cm 2 /t. Ilia 3 Atbo- 

yfl. ^ 

pemia HcnojiB30BajiH BOAy, 20% pacTBOp 
NaOH, 42,4% pacTBOp MeTacHjiHKaTa 
HaTpna Na 2 0?zSi0 2 h coAomejiOHHoii 

njiaB (CHin) C MaCCOBBIMH aojhimh kom- 
HOHeHTOB: 33,8% Na 2 C0 3 , 0,7% NaOH. 
KojiHuecTBeHHBie noKa3aTejiH npoiiec- 
ca 3aTBOpeHna npHBeAem>i b TaOjimje 
1. MaccoBaa AOJia NaOH h hjiothoctb 
paCTBOpOB meJIOHHBIX KOMnOHeHTOB (3a 
HCKjnoueHHeM pacTBOpa Na 2 0?/Si0 2 ) 
OTBeuaiOT OnTHMaJIBHBIM HHTepBaJiaM, 
COOTBeTCTBeHHO 5-15% OT MaCCBI IHJia- 
Ka h p = 1,15-1,2 t/cm 3 . OnpeAejiemie 
KOHCHCTeHiiHH Baacymero TecTa npOBO- 
Ahjih MeTOAOM pacnjiBma CTaHAapTHoro 
KOHyca Ha BnOpocTOJie b Teuemie 20 c. 
PacTBOpo-mjiaKOBoe OTHomeHHe, no- 
jiyueHHoe npn AOCTHaceHHH pacnjitma 
KOHyca 170±5 mm, Hcnojn>30BajiH npn 
AajiBHeiimHx HcntiTaHHax. H3 Ba5Kyme- 
ro TecTa (JiopMOBajiH KyOnKH 2x2x2 cm 3 
h ynjiOTHajiH Ha jia6opaTOpHOM Bn6po- 
CTOJie c uacTOTOH 3000 koji./mhh. 
npOHHOCTt o6pa3DOB IHIHB onpe- 


AejiajiH Ha npecce MapKH P-5 c Tpe- 
Ma mKajiaMH HyBCTBHTejiBHOCTH, kH: 
0-10; 0-25; 0-50. Ckopoctb npeccoBa- 
HHa 3 mm/mhh. 

XapaKTepHCTHKH AOMeHHbIX 

uuiaKOB, Hcnojib3yeMbix ajih nojiyne- 

hh9 11111 ( 6 . CorjiacHO KauecTBeHHBiM 
H KOJIHHeCTBeHHBIM KpHTepHaM npaKTH- 
HeCKOH yTHJIH3 ai^HH OTBajiBHBix AOMCH- 
hbix mjiaKOB b npOH3BOACTBe BaacyiAHx 
MaTepnajioB: cooTHomeHHio okchaob 
TJiaBHBIX 3JieMeHTOB, COOTBeTCTBHIO 
TpeOOBaHHaM MOAyJIbHOH KJiaCCH(j)H- 
KaAHH H BeJIHHHHaM K03(|)({)HAHeHTOB 
KauecTBa h HacBimeHHa, nepcneKTHB- 
hbimh AJia nojiyueHHa LLHIIB aBJiaiOTca 
OTBajiBHBie AOMeHHBie mjiaKH ^MK h 
«ApcejiopMHTTaji» 6e3 pacceHBaHHa Ha 
(jjpaKAHH h rpaHyjiOMeTpHuecKHe (j)paK- 
Ahh mjiaKOB: >20 mm «3anop05KCTajiB», 
2, 5-5,0 mm MMK, >5 mm AMK h 
>10 mm «ApcejiopMHTTaji» (rpaHyjin- 
pOBaHHBIH mjiaK). OCHOBHBie KOJIHHeCT- 
BeHHBie noKa3aTejiH cocTaBa aomchhbix 
mjiaKOB, BjinaioiAHe Ha hx BBi6op b Ka- 
uecTBe KOMnoHeHTa LLHIIB, h peKOMeH- 
AyeMBie HHTepBajiBi 3HaueHHH noKa3aTe- 
jieii npHBeAeHBi b Ta6jiHH,e 2. 

Han6ojiee Aejiecoo6pa3HO hc- 
nOJIB30BaTB OCHOBHBie mjiaKH (Mo>l). 
B 3 tom cjiyuae He3aBHCHMO ot ycjioBHH 
TBepAeHHa 1H1IJ,B M05KeT HcnojiB30BaTB- 
ca mejiOHHOH KOMnoHeHT jiio6oh rpyn- 
nBi: NaOH (I rpynna), ClH,n (II rpynna) 
h MeTacHjiHKaT HaTpH a (III rpynna). 
Bee BBiOpaHHBie mjiaKH h ^paKAHH 
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Ta6ji. 1 


KojiHHecTBeHHbie noKa3aTejiH npopecca 3aTBopeHHH AOMeHHbix uuiaKOB pa3JiHHHbiMH areirraMH 


KojiHHecTBeHHbie 
noKa 3 aTejin npoijecca 

OTBaJIBHBie ^OMeHHBie HIJiaKH MeTaJIJiypTHHeCKHX KOM 6 HHaTOB 

R MK 

«ApcejiopMHTTaji» 

« 3 anop 05 K- 

CTaJH>» 

MMK 

AMK 

rpaHyjiHp. 

OTBaJIBH. 

KOMnOHeHT 3 aTBOpeHH^ 

Bo^a 

Bo^o-B^DKymee OTHomemie (B/B) 

0,25 

0,24 

0,24 

0,25 

0,25 

0,26 

III,eJIOHHOH KOMnOHeHT 3 aTB 0 peHH 5 I 

20% pacTBOp NaOH (p = 1,175 r/ cm 3 ) 

MaccoBaa (%) NaOH ot Maccti 

nijiaKa/cyxoro BemecTBa Na 2 0 

6,11/4,74 

6,58/5,1 

6,58/5,1 

7,29/5,65 

6,58/5,1 

7,05/5,46 

B/B 

0,31 

0,33 

0,33 

0,36 

0,33 

0,35 

meJIOHHOH KOMnOHeHT 3 aTBopeHH^ 

Cllin (p = 1,185 t/cm 3 ) 

B/B 

0,31 

0,33 

0,33 

0,37 

0,33 

0,36 

meJIOHHOH KOMnOHeHT 3 aTBOpeHHH 

42,4% pacTBOp MeTacHjnncaTa HaTp m Na 2 0 ?/Si 0 2 
(p = 1,32 t/cm 3 ) 

B/B 

0,28 

0,31 

0,28 

0,31 

0,31 

0,28 


Ta6ji. 2 

XapaKTepncTHKH IUIIJB h (|)p;iKium ^OMemibix uuiaKOB, ncnojib3yeMbix ajih hx nojiynemiH 



UIjiaKH 

TTTTTTB 

No 


<N 

1 

NO 

f 


A1 2 0 3 

Na 2 0 

,, A1 2 o 3 

Ma = — 
Si0 2 

m 0,5 - 0,85 


LQjiaK MeTajuiyprHH. 
KOMOnHara, c[)paKijH5i, mm 

in 

o' 

II 

o 

II 

Mo 

npH TBep^eHHH 



a O 

U M 

2 



b 20% 
NaOH 

B Bo/je 

1 

^MK, cpe^Haa npo6a 

1,79 

0,12 

1,69 

0,8 

0,13 

- 

2 

«Apcejiop MHTTaji», rpaHyjiHp., 
>10 mm / cpe/jHira npo6a 

3,67 

0,15 

4,07/2,41 

0,58 

0,15 

0,165 

3 

«Apcejiop MnTTaji», 
OTBajibH., cpe/jHini npo6a 

3,14 

0,12 

1,33 

0,37 

0,057 

0,06 

4 

«3anop05KCTain>», 

>20 mm / cpe/jHira npo6a 

2,17/1,96 

0,11/0,14 

1,99/1,68 

0,37 

0,13 

0,13 

5 

MMK, 2, 5-5,0 mm / cpe^mni npo6a 

3,19/2,23 

0,19/0,12 

2,75/2,14 

0,62 

0,14 

- 

6 

AMK, >5 mm / cpe/pnra npo6a 

3,09 

0,15 

3,93/2,33 

0,56 

0,13 

0,12 
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COOTBeTCTByiOT 3TOMy KpHTepHK). 
CoraacHO Mo^yjiio aKTHBHOCTH Ma Bee 
HIJiaKH OTHOCHTCH K aKTHBHBIM. COOTHO- 
rneHHe okch^ob CaO/Si0 2 npeBbiniaeT 
peKOMeH^yeMbin HHTepBaji 0, 5-2,0 3a 
HCKjnoHeHneM cpe^HeH npo 6 bi nuiaKa 
AMK h 4>paKi^HH >20 mm « 3anopo)KC- 
Tajib». TaKHM o6pa30 M, £ jih nojiyne- 
HHH mmB B03M05KH0 HCn0JIB30BaTB 
OTBajibHbie ^oMeHHbie nuiaKH MMK h 
« 3anop05KCTajib» 6e3 pacceHBaHHn Ha 
(jlpaKIJHH. OTHOHieHHe OKCHJJOB TJIHHO- 
3eMa nuiaKa k OKCH/jy HarpHu mejion- 
Horo KOMnoHeHTa MeHbrne e^HHHijbi, 
hto oOecnenHBaeT MaKCHMajibHyio ax- 
THBHOCTb I^eMeHTa H CBH^eTeJIbCTByeT 
O JJOCTaTOHHOM KOJIHHeCTBe HjeJIOHH £JHI 
nojiHOH rH^paraijHH h B 3aHMO,zjeHCTBHa 
c aM(J)OTepHbiMH OKCH^aMH: A1 2 0 3 h 
F e 2 0 3 . 

XHMHHeCKHH COCTaB IIIJiaKOBbIX 
h uuiaKomejiOHHbix BH^cymnx. J\jik 
nO^TBep5K^eHH5I B3aHMOfleHCTBH5I MHHe- 
pajioB nuiaicoB c areHTaMH 3aTBopeHHa 
(Bo^a h 20% pacTBop NaOH) onpe/je- 
jieH MHHepajiorHnecKHH cocTaB nojiy- 
HeHHblX 06pa3H0B HIJiaKOBbIX BiDKymnx 

(IHB). 

06pa3eij III 11 IB na ocnoee lunaKa 
ffMK nojiyneH npn 3 aTBopeHHH nuiaKa 
20% pacTBOpOM NaOH. IIIIAB co^ep- 
5KHT MHHepaJIbl, THnHHHbie RO- 

MeHHbix HuiaKOB. Ecjih ynecTb HH3Kyio 
CTeneHb KpHCTajuiH3aijHH npo^yKTOB 
TBep^eHH^I, M05KHO ,ZJOnyCTHTb npHCyTC- 
TBHe H0B006pa30BaHHH B aMOp(j)HOM 
COCT05IHHH. Ho CpaBHeHHIO C HCXO/JHbIM 
nuiaKOM b IIIIAB noBbimeHO co^ep 5 Ka- 
HHe rejieHHTa Ca 2 Al(Al,Si) 2 O y , paHKH- 
HHTa Ca 3 Si 2 0 7 , OKepMaHHTa Ca 2 MgSi 2 0 7 
h Ope^nrnTa Ca 14 Mg 2 (Si0 4 ) 8 , hto mo- 
yKQT 6 biTb Bbi3BaHO Kax nepexo^OM co- 
e^HHeHHH H3 aMOp(|)HOrO COCTOflHHH B 
KpHCTajuinnecKoe, Tax h o6pa30BaHHeM 
^aHHblX MHHepaJIOB H3 HH3KOOCHOBHBIX 
CHJIHKaTOB Ca. 

06pa3ijbi LUB na ocnoee apanynu- 
poeannoeo iwiam «ApcejiopMummaji» 
no cpaBHeHHK) c hcxo^hbim nuiaxoM b 
TU B nMeiOT noBbimeHHoe co^ep 5 KaHne 
nceB^OBOJiJiacTOHHTa CaSi0 3 . Ha 6 mo- 
AaeTCfl o6pa30BaHne ijeMeHTHbix $ a3 
jiapHHTa a-Ca 2 (Si0 4 ) n napaBOJiJiacTO- 
HHTa CaSi0 3 . Hajinnne HaTpHnco^ep- 
5 Kamen (jia 3 bi /jeBHTpHTa Na 2 Ca 3 Si 6 0 16 b 
o 6 ohx o 6 pa 3 i^ax LLIB cBH^eTejibCTByeT 
06 ynacTHH b ero o6pa30BaHnn mejion- 
Horo areHTa. 
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06pa3i4bi LUB na ocnoee omeajib- 
Hoeo lujiaxa «ApcejiopMummaji» njioxo 
3aKpncTajuiH30BaHbi n xapaKTepH3y- 
iotch HanOojibmeH CTeneHbio npeBpa- 
meHHH MHHepajiOB, 3aperncTpnpoBaHbi 
HOBbie i^eMeHTHbie, rn^pOKcn^- n Ha- 
TpHHCO£ep5Kamne (jia3bi, npnneM noc- 
jie^Hne OTcyrcTByiOT npn ncnojib30Ba- 
hhh mejionHoro areHTa. Bejie/jCTBHe 
3HanHTejibHoro co^ep}KaHH^ >Kejie3a 
b Huiaxe b IIIB HaOjno^aeTca o6pa30- 
BaHHe reMaTHTa Fe 2 0 3 h Kajibipoitjiep- 
paTHbix coe^HHeHHH, TaK5Ke o6pa3y- 
IOTC5I (})a3bl c BbICOKHM CO^ep)KaHHeM 
KajibHHfl: jiapHHT, xaTpypHT Ca 3 Si0 5 , 
(jjomarHT Ca 4 (Si 3 0 9 )(0H ) 2 h ^ejuiaHT 
Ca 6 (Si 2 0 7 )(Si0 4 )(0H) 2 . IILiax nBjnieTCn 

nepcneKTHBHbiM ^jia nojiyHeHHn ijeMeH- 
THblX (J)a3. 

06pa3ijbi LUB na ocnoee iwiaKoe 
«3anopojfccmajib», MMK u AMK cxoji- 
Hbi. 06Hapy)KeHbi HCxo/jHbie HuiaxoBbie 
MHHepajibi, hto CBH^eTejibCTByeT o He- 
o 6 xO£HMOCTH ^JIHTeJIbHOrO TBep^eHHa, 
a Taioxe npo/jyKTbi rn^paTauHOHHoro 
TBep^eHHa. HanpHMep, bo Bcex 06 - 
paanax LLIB npHcyrcTByeT KHJuiajiaHT 
Ca 643 Si 4 0 16 H 3 17 , co^ep 5 KaHHe KOTOporo 
6 ojibme b IIIIAB. 06pa30BaHne .zjeji- 
jianTa b npHcyTCTBHH nuiaKa AMK npo- 
TexaeT 3(|)(|)eKTHBHee npH 3aTBOpeHHH 
bo^oh. B IIIIAB, npHroTOBjieHHbix 
Ha ocHOBe mejiOHH h nuiaxoB MMK h 
AMK, b 3 aMeTHbix KOJinnecTBax o 6 pa- 
3yeTca HaTpHHco^ep5KaH^a^ $ a3a nnp- 
cohht CaNa 2 (C0 3 ) 2 (H 2 0) 2 . B He 3 HanH- 
TejibHbix KOJinnecTBax npHcyTCTByeT 
MycKOBHT K 0 94 Na 006 Al 18 3 Fe 017 Mg 0 03 (Al 0 

,91 Si 3,09 O 10)( OH )l,6 5 O 0,12 F 0,23- 

TeepaeHHe injiaKOBbix h rnjia- 
KoipejiOHHbix BHiKymHx. HoBOo6pa- 
30BaHH>i npeACTaBjieHbi MHHepajiaMH 
pa3JiHHHoro npoHcxo5K^eHHa: ajiioMO- 
CHjiHKaTaMH Ca h Mg, KapOoHaTHbiMH 

COe^HHeHH^MH H HaTpHHCO^ep5KamHMH 
(J)a3aMH - npo^yKTaMH rnjipaTauHOHHO- 
ro TBep^eHHa. MHorne H 3 o 6 Hapy 5 KeH- 
hmx MHHepajiOB paHee He 6 bijih 3ape- 
rncTpnpOBaHbi npn TBep^eHHH 1 1 1 I I I B 
3a HCKjnoneHHeM KapOoHarax $ a 3 , aoh- 
nnKOpHTa (Mn,Mg)MgSi 2 0 6 , MHKpo- 
KjiHHa KAlSi 3 0 8 , jxQimdiWTdi. Kap 6 oHaTbi, 
npe^CTaBjieHHbie Kajibu,HTOM CaC0 3 , 
AOjiomhtom Ca(Ca 0 13 Mg 0 87 )(C0 3 ) 2 , nnp- 
cohhtom h Ca 4 Al 2 (0H) 12 (C0 3 )(H 2 0) 5 , 
^BjiaiOTC a np o,ny kt aM h nepep05K^eHHa 
nacTH rH^pocHjiHKaTHbix HOBOo 6 pa- 
30BaHHH no^ ^eHCTBHeM yrjieKHCJioro 


ra3a, hto npHBO^HT k ynjiOTHeHHio 
CTpyKTypbl H nOBbIHieHHK) npOHHOCTH 
OTBep^eBHiero Marepnajia. 

CocTaB MHHepajiOB CBH^eTejibe- 
TByeT 06 o^HOBpeMeHHOH peajiH3aijHH 
KOHTaKTHO-KOH^eHCai^HOHHOrO H THfl- 
paTaiinoHHoro MexaHH3MOB TBep^eHHa 
UIIU B. KOHTaKTHO-KOH/jeHCaiJHOHHblH 
MexaHH3M TBep^eHHa LQIHB onpe- 
^ejiaeTca no yBejinneHnio co^ep)Ka- 

HHa BbICOKOOCHOBHbIX CHJIHKaTOB Ca. 

Ha 90 cyTKH TBep^eHH^ 1 1 1 1 H B c NaOH 
3aperHCTpHpOBaHo cymecTBeHHoe yBe- 
jiHneHHe co^ep)KaHHii: paHKHHHTa h 
OK epMaHHTa npn Hcnojib30BaHHH nuia- 
kob ^MK h « 3anopO}KCTajib»; 6pe^n- 
THTa - HuiaKOB AMK, MMK h rpaHyjin- 
pOBaHHoro nuiaKa «ApcejiopMHTTaji». 
no>IBJI^K)TCa HOBbie BbICOKOOCHOBHbie 
MHHepajibi: JiapHHT (nuiaK «Apcejiop- 
MnTTaji» rpaHyjiHpOBaHHbiH); xarpypHT, 
rH^poaH^pa^HT Ca 3 Fe 2 Si 1 15 0 46 (0H) 74 , 
4)omarHT h Ca 4 Al 2 (0H) 12 (C0 3 )(H 2 0 ) 5 
(«ApcejiopMHTTaji» OTBajibHbiii); ^e- 
juianT (nuiaK AMK); KHJuiajiaHT (nuiaKH 
«3anopO}KCTajib», MMK h AMK). Illjia- 
KH M05KHO pacnojio)KHTb b pa^ yBejiHHe- 
HHH CO^ep5KaHHII P"C 2 S, KOTOpblH KOC- 
BeHHO xapaKTepH3yeT hx enoeoOHOCTb 
TBep^eTb no KOHTaKTHO-KOH/jeHCaiJHOH- 
HOMy MexaHH3My: «3anop05KCTajib» < 
«ApcejiopMHTTaji» (rpaHyjrap.) < AMK 
< MMK < AMK < «ApcejiopMHTTaji» 
(oTBajibHbiH). 06pa30BaHHe 6e3BO^Hbix 
o6pa30BaHHH o6ycjiOBjiHBaeT cneiiHajib- 
Hbie CBOHCTBa IjeMeHTOB, B HaCTHOCTH, 
5KapOCTOHKOCTb. 

npn rH^paTai^HOHHOM MexaHH3Me 
TBep^eHH^ IIIIAB mejiOHHOH areHT a k- 
THBHpyeT MHHepajibi nuiaKOB h pearnpy- 
eT C HHMH. HaHMeHbinyiO aKTHBHOCTb B 
npoi^eccax 3aTBOpeHHa npo^BHji OTBajib- 
HblH HIJiaK AMK. npO/jyKTbl TBep^eHHH 
IIIIA B Ha 92,5 % coctout H 3 ajiiOMOCH- 
jiHKaTOB Ca h Mg. npHcyrcTBHe MH- 
HepajiOB THflparaijHOHHoro TBep^eHHa 
(rn^poaH^pa^HT, ^ornarHT, KHJuiajiaHT, 
^oHnHKopHT, ^ejuiaHT, Be 3 yBHaHHT Ca 19 0 

6 ( A1 8 , 8 2 M g2,71 Fe i,45 Ti 0,16)( SiO 4)l0( Si 2 O 7)4 O 

(OH)((OH) 656 F 144 ), Ca 4 Al 2 ((0H) 12 (C0 3 ) 
(H 2 0 ) 5 ), )khcmoh^hh CaAl 2 Si 2 0 8 (H 2 0) 4 , 
4)TOpano(J)HjijiHT KCa 4 Si 8 O 20 F(H 2 O ) 8 h 
OTC yTCTBHe HaTpHHco#ep5KamHx MHHe- 
pajiOB cBH^eTejibCTByeT tojibko o 6 bkth- 

BaUHH HCXOflHbIX COe^HHCHHH HIJiaKOB 
mejiOHbio. MaccoBan ^ojw npo^yKTOB 
rH/jparaijHOHHoro TBep^eHHn h Kap 6 o- 
HaTOB npH HCnOJIb30BaHHH OTBaJIbHOrO 


nuiaKa «ApcejiopMHTTaji» 36,6% Ha- 
H6ojii>maa. CyMMapHoe co^ep5KaHHe 
npo^yKTOB pearnpOBaHM co mejionBio 

^aeT B03M05KH0CTB paCn0JI05KHTB £OMCH- 
Hbie rnjiaKH b pa# yBejiHHeHHK hx peax- 
u,hohhoh cnoco6HocTH co mejionBio: 
^MK < «ApcejiopMHTTaji» (rpaHyjiHp.) 

< MMK < AMK < «3anop05KCTab» < 

< «ApcejiopMHTTaji» (oTBajiBHBm). 

XHMHHeCKHH COCTaB LUIUB c 
cmn H MeTaCHJIHKaTOM HaTpHH 
KaK meJIOHHbIMH KOMnOHeHTaMH. 
06 pa 3 ijbi LUIUB c iqenoHHbiM komyio- 
HenmoM CLUTI Ha ochobc OTBajibHbix 
nuiaKOB «ApcejiopMHTTaji» h MMK 
cymecTBeHHO OTjiHnaiOTCK Apyr ot ^py- 
ra no MHHepajiornnecKOMy cocTaBy. 
06pa3i^bi IIIIU B Ha ochobc OTBajiBHo- 
ro HuiaKa «ApcejiopMHTTaji» Ha 28 h 
90 cyTKH TBep^eHH^i cxo/jhbi no cocTaBy 
h xapaKTepH3yiOTC5i bbicokoh CTeneHbio 
npeBpameHHa hcxo^hbix MHHepanoB 
HIJiaKOB. no CpaBHeHHK) CO HIJiaKaMH B 
IlimB yMeHBHiHjiocb co^ep5KaHHe paH- 
KHHHTa h jiapHHTa, He o6Hapy5KeHbi mh- 
Hepajibi OKepMaHHT, 6pe/jHTHT, kko6cht 
H MHKpOKJIHH. BmCCTO Cpe6pO£OJIBCKH- 
Ta Ca 2 Fe 2 0 5 3aperHCTpHpoBaHa KajiB- 
i^H(J)eppaTHaa (j)a3a Ca 2 Fe 9 0 13 . 06pa3ijBi 
nuiaKa MMK h IIIIU B Ha hx ochobc 
cxo/jhbi no cocTaBy. npncyrcTByiOT b 
H e3HaHHTeJIBHBIX KOJIHHeCTBaX HaTpHH- 
h rH/jpoKCH£-co£ep)KamHe (j)a3Bi. 

06 pa 3 ijbi llllllB c iifejioHHbiM kom- 
noHenmoM MemacujiuKamoM nampuH . 
no CpaBHeHHK) C HCXO/JHBIMH HIJiaKaMH 
B inilJB nOKBJIKIOTCK HOBbie KaJIBLJHH- 
CHjiHKaTHbie ({)a3bi: xaTpypHT, ^ejuiaHT 
(C 3 S), napaBOJiJiacTOHHT h nceB^OBOJi- 
jiacTOHHT (CS); hobbic 5Kejie30co^ep5Ka- 
iipie, KapOoHaTHbie h TH/jpoKCH/jco/ja- 
5Kamne (J)a3i>i: Kajn>u,HT h rn^pOKajiiOMHT 

Ca 8 Al 4 (0H) 24 (C0 3 )Cl 2 (H 2 0) 16 (H 2 0) 8 . 
HaH6ojiee cymecTBeHHoe otjihhhc npn 
o6pa6oTKe nuiaKa «ApcejiopMHTTaji» 
MeTaCHJIHKaTOM HaTpHK nO CpaBHeHHK) 
CO cmn COCTOHT B TOM, HTO B HCM 3a- 

mctho 6ojii>Hie co^ep5KaHHe ^ejuiaHTa 
h OTcyTCTByiOT npHMecHBie KapOoHaT- 
HBie h rH^pOKCHfl-co^ep5KamHe $ a3t F 
a co#ep)KaHHe HeKOTOpBix H3 hhx, Ha- 
npHMep, rn^pOKajiiOMHTa - 3aMeTHO 
yMeHBHiaeTca. KaK h o6pa3ijBi LUIU B 
Ha ocHOBe HuiaKa «ApcejiopMHTTaji» h 
CII jn jjaHHBie LQIU,B xapaKTepH3yiOTca 
HaHOojiBineH CTeneHBio npeBpameHHK 
no CpaBHeHHK) c hcxo^hbimh HIJiaKaMH 

H, BH^HMO, KBJWIOTCK ^OBOJIBHO nepC- 


neKTHBHBIMH /JJIK nOJiyHCHHK Ha HX OC- 
HOBe I^eMeHTHpyiOmHX COCTaBOB. 

06pa3eij LUIUB Ha ochobc MeTa- 

CHJIHKaTa HaTpHK H OTBaJIBHOTO flOMeH- 

hoto HuiaKa MMK no co/jep5KaHHio oc- 
HOBHBIX MHHepaJIOB OTJIHHaeTCK CaMOTO 
HuiaKa MMK, a hmchho: noBBimeHO 
CO^ep)KaHHe KaJIHHHHCHJIHKaTHBIX (J)a3 
Ope^HTHTa, rejieHHTa, paHKHHHTa, nceB- 
^OBOJIJiaCTOHHTa H KaJIBIJHO-OJIHBHHa 
y-Ca 2 (Si0 4 ) ((])a3a, npHcymaa tojibko 
LUIUB); noHH)KeHO co#ep)KaHHe KBap- 
ija, OKepMaHHTa h MycKOBHTa. B He3Ha- 
HHTeJIBHOM KOJIHHeCTBe B LULU,B nOKB- 
JIKeTCK KaJIBH,HT. 

TBepaeHHe IIimB c CIIjn H MeTa- 

CHJIHKaTOM HaTpHH KaK HjeJIOHHblMH 
KOMnOHeHTaMH. HaTpHH- H KapOOHaT- 
co^ep)KamHe $ a3bI UILU,B (pHXTepHT 
K 0, 95 4(Ca,, 02 Na 0 98 )Mg 5 Si 8 O 22 (OH) 2 , 

HOpTynHT Na 3 Mg(C0 3 ) 2 Cl, KaTOHT 
Ca 3 Al 2 (OH) 12 , W cohht NaAl(0H) 2 (C0 3 ), 
CTejuiepHT Ca 2 Al 4 Si 14 0 36 14H 0 0, ren- 
jhoccht Na 2 Ca(C0 3 ) 2 5H 2 0, rn^pOKa- 
jiiomht h Na 4 CaSi 3 0 9 ) OTcyTCTBOBajiH b 
cjiynae aaTBopeHHK nuiaKOB mejionBio, 
hx co^ep)KaHHe yBejiHHHBaeTca b npo- 
i^ecce TBep^eHHK. B np h cy tctb hh MeTa- 
CHJIHKaTa HaTpHH MexaHH3M B OoJIBHieH 
Mepe npOHBJIHeTCH KOHTaKTHO-KOH- 
^eHCailHOHHBIH MexaHH3M TBep/jeHHH 
LUIUB, no KpaiiHeH Mepe, b nepBOHa- 
najiBHBiH nepHO^ TBep^eHHH. Co,zjep)Ka- 
HHe o6pa3yiOmHXCH no KOHTaKTHO-KOH- 
/jeHCaiJHOHHOMy MexaHH3My CHJIHKaTOB 
KaJIBLtHH M05KH0 paCn0JI05KHTB pH^BI 
yBeJIHHeHHH B 3aBHCHMOCTH OT HCnOJIB- 
30BaHHH OTBaJIBHBIX /JOMCHHBIX HIJiaKOB 

npe/jnpHHTHii: CS < C 3 S < C 2 S (MMK) 
h CS < C 2 S < C 3 S («ApcejiopMHTTaji»), 
npHneM MHHepajiBi rpynnBi CS OTcyTC- 
TByiOT npn 3aTBOpeHHH HuiaKa «Apce- 
JIOpMHTTaJI» CO^OmeJIOHHBIM njiaBOM. 

Co;jep5KaHHe npo/jyKTOB rnjipaTaHH- 
ohhoto TBep^eHHH BBirne jjjisl LULU,B Ha 
OCHOBe OTBaJIBHOTO ^OMCHHOTO HuiaKa 
«ApcejiopMHTTaji», neM #jih LULU,B Ha 
ocHOBe HuiaKa MMK npn HcnojiB30Ba- 
HHH 06OHX meJIOHHBIX KOMnOHCHTOB . 

O^HaKO bo BpeMeHH cyMMapHoe co^ep- 
5KaHne npo^yKTOB rH/jparaijHH yMeHB- 
maeTCH npn HcnojiB30BaHHH HuiaKa 
«ApcejiopMHTTaji», nuiaKa MMK 
- npOTHBOnOJIO)KHaH TCH^eHI^HH. TaKHM 
o6pa30M, OTBajiBHBie rnjiaKH «Apcejiop- 
MnTTaji» h MMK hbjihiotch nepcneK- 

THBHBIMH ^JIH nOJiyHCHHH Ha HX OCHOBC 
TIITITB C meJIOHHBIMH KOMnOHeHTaMH: 
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cmn H Na 2 0?zSi0 2 . 

AKTHBHOCTb uimB. HcnBITaHHH 
HuiaKOBBix u,eMeHTOB (LULJ,) Ha npo- 
HHOCTB npH C)KaTHH (. ) npOBO^HJIHCB 

b cpoKH TBep^eHHH, cyT.: 7, 28, 90 h 
240. ncnojiB30BaHBi komhohchtbi 3a- 
TBopeHHH nuiaKa: 20% pacTBOp NaOH, 
Cmn h Na 2 0?zSi0 2 . B TaOjiHLte 3 npe^- 
CTaBjieHBi pe3yjiBTaTBi no HcnBiTaHHio 
aKTHBHOCTH Uim TCCTa. npaKTHHCCKH 
^jih Bcex o6pa3i^OB nponHOCTB yBejra- 
HHBaeTCH BO BpeMeHH 3a HCKJIIOHeHHeM 
yMeHBHieHHH R cyK UimU, na ochobc rpa- 
HyjiHpOBaHHoro nuiaKa «ApcejiopMHT- 
Taji» h KOMnoHeHTOB 3aTBOpeHHH NaOH 

ncmn. 

He npocjiOKHBaeTCH npHMoii Koppe- 
JHH3HH MOK^y KOJIHHeCTBOM TH^paTHpO- 
BaHHBix npojiyKTOB TBep/jeHHH, npHcy- 
mnx UimB, H npOHHOCTBIO o6pa3I^OB 
Uimn,- Bcex mum bbicokh Mac- 

COBBie flOJIH aJIIOMOCHJIHKaTOB Ca H Mg, 
6ojiee xapaKTepHBix jijih npo^yKTOB 
TBep^eHHH nopTjiaH^iaeMeHTHoro kjihh- 
Kepa. ^jih Uimn, na ochobc OTBajiBHBix 
nuiaKOB «ApcejiopMHTTaji» h UMK 
MaCCOBBIH BKJia^ 6e3BO^HBIX npo^yK- 
TOB TBep^eHHH paBCH, COOTBeTCTBeHHO: 
63,4% h 92,5%. TaKHM o6pa30M, aKTHB- 
hoctb nojiyneHHBix UimU, oOycjioBjieHa 
b ochobhom aKTHBaijHeH mejionBio, a He 
npoTeKaHHeM peaKi^HH co mejionHBiM 

KOMnOHeHTOM. 

llllllB c ipejioHHbiM KOMnonewnoM 
CLUTI. OKOHOMHHecKan Heijejiecoo6pa3- 

HOCTB HCn0JIB30BaHHH e^KHX meJIOHCH B 
KanecTBe aKTHBaTopoB npe^onpeAejinjia 
npHMeHeHHe Ha npaKTHKe co^bi, co^o- 
BBIX H CO^OBO-nOTaiHHBIX OTXO^OB HC- 
kotopbix oTpacjieii npOMBmuieHHOCTH, 
a TaK5Ke )kh^koto CTeKjia. H3 Ta6jiHii,Bi 3 
BH£HO, HTO aKTHBHOCTB UimU^ Ha CILm 

BBirne, neM npH 3aTBopeHHH NaOH, hto 
OCOOeHHO OTHeTJIHBO npOKBJHieTOI B 
n03£HHe CpOKH TBep^eHHK. 

LUIUB c ujejioHHbiM KOMnonewnoM 
MemacujiuKamoM HcimpuR Na 2 0nSi0 2 
noKa3ajin HanOojiee bbicokhc npOHHOC- 
THBie XapaKTepHCTHKH npH HCn0JIB30Ba- 
HHH OTBaJIBHBIX HIJiaKOB ^MK H MMK. 
,U,JIK Timm Ha OCHOBe OTBaJIBHBIX £0- 
mchhbix nuiaKOB A^K, MMK h AMK 

aKTHBHOCTB B n03^HHC CpOKH TBCp^e- 
HHK npH HCnOJIB30BaHHH meJIOHHOTO 
KOMnoHeHTa Na 2 0?zSi0 2 BBirne, neM npH 
3aTBOpeHHH HIJiaKOB cmn. OObihho 
AJ iHTejiBHOCTB nepHO^a ynpOHHeHHK 
Uim 6eTOHOB tcm OojiBine, neM OojiBine 
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AKTHBHOCTb H njIOTHOCTb (p) IUJiaKOBblX BH5KymHX, H3rOTOBJieHHbIX 

Ha pa3JiHHHbix mejiOHHbix areHTOB 


^OMeHHBIH IHJiaK, (j)paKIJHfl 

R cyK , Mila Ha cyTKH TBepaemia; p, t/cm 3 

7 

28 

90 

240 

AreHT 3aTBopeHHfl - 20% pacTBOp NaOH 

^MK, cpe^Haa npo6a 

4,13; 2,11 

6,58; 2,07 

10,8; 2,07 

- 

«ApcejiopMHTTaji», rpaHyjinp., >10 mm 

14,05; 2,17 

21,4; 2,15 

18,3; 2,17 

- 

«ApcejiopMnTTaji», OTBajiBH., 
cpe/jroni npo6a 

5,46; 2,27 

8,87; 2,26 

11,7; 2,26 

- 

«3anop05KCTajn>», >20 mm 

4,25; 2,16 

6,19; 1,98 

9,98; 1,95 

- 

MMK, 2, 5-5,0 mm 

4,54; 2,13 

7,02; 2,05 

9,9; 1,97 

- 

AMK, >5 mm 

4,52; 2,23 

7,19; 2,27 

9,25; 2,19 

- 

AreHT 3aTBOpeHH^ - CU_(n 

^MK, cpe^Haa npo6a 

7,94; 2,03 

10,3; 1,95 

9,5; 1,82 

14,7; 1,77 

«ApcejiopMHTTan», rpaHyjiHp., >10 mm 

0,45; 2,15 

18,4; 2,12 

37,2; 2,11 

22,5; 2,01 

«ApcejiopMHTTaji», OTBajiBH., 
cpe^Haa npo6a 

19,9; 2,37 

18,15; 2,4 

28,7; 2,23 

33,0; 2,2 

«3anopo)KCTajiB», >20 mm 

0,40; 1,92 

5,71; 1,87 

16,07; 1,92 

36,9; 1,69 

MMK, 2, 5-5,0 mm 

1,4; 1,92 

15,2; 1,85 

25,6; 1,86 

35,5; 1,74 

AMK, >5 mm 

1,81; 2,07 

6,33; 2,1 

15,54; 1,96 

28,9; 1,81 

AreHT 3aTBOpeHHa - 42,4% pacTBOp Na 2 0?7Si0 2 

RMK, cpe^Haa npo6a 

9,75; 2,15 

20,3; 2,19 

28,5; 2,12 

41,88; 2,1 

«ApcejiopMHTTaji», rpaHyjinp., >10 mm 

13,97; 2,08 

34,8; 2,15 

54,8; 2,14 

70,0; 2,1 

«ApcejiopMHTTaji», OTBajiBH., 
cpe^roni npo6a 

12,06; 2,44 

19,5; 2,15 

17,6; 2,36 

26,8; 2,4 

«3anop05KCTajiB», >20 mm 

7,46; 2,04 

11,3; 1,98 

15,4; 1,96 

27,9; 2,0 

MMK, 2, 5-5,0 mm 

10,5; 2,23 

17,8; 2,20 

22,3; 2,08 

42,6; 2,2 

AMK, >5 mm 

2,88; 2,11 

10,7; 2,09 

12,9; 2,04 

29,5; 2,0 
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njiOTHOCTB 3aTBOpjnomero pacTBO- 
pa. IlporH03HpyeTca yBejiHneHHe R cyK 
p, jui IHIU,H, Ha ClUn h MeTacHjiHKaTe 
Harpmi b oiTjajieHHBie cpOKH TBep^e- 
hh a no cpaBHeHHio c 1 1 1 1 H I 1^ Ha NaOH, 
xaK KaK p Na0H = 1,175 f/cm 3 < p cujn = 


1,185 t/cm 3 < p 


MeTacHJiHKaTa Na 


1,32 t/cm 3 . 

CpaBHeHHe aKTHBHOCTeii 1 1 1 1 1 I B Ha 

7 h 240 cyTKH TBep^eHHa noKa3biBaeT, 

HTO £JHI OTBaJIBHBIX flOMCHHblX HIJiaKOB 

MMK, AMK h «3anop05KCTajib» 6ojiee 
HHTeHCHBHo BpeMeHHoe HapacTaHHe R cyK 
npH HCn0JIB30BaHHH KOMnOHeHTa cmn. 

PaHee noKa3aHO, hto CIU,n b dojibineii 
CTeneHH, neM Na 2 0?zSi0 2 odecneHHBaeT 
peajiH3ai^Hio rH/jparaipiOHHoro Mexa- 
HH3Ma TBep^eHHa IXILUB. TaKHM o6pa- 
30M, peaJIH3aiOHI KOHTaKTHO-KOH/jeH- 
caiiHOHHoro MexaHH3Ma, no KpaimeH 
Mepe, b nepBOHanajitHtm nepno# TBep- 
fleHHa HeCKOJIBKO CHH5KaeT aKTHBHOCTb 


imijB. 

B HacToamee BpeMa OTcyTCTByiOT 

HOpMaTHBBI no npOHHOCTH 1ITTH B, H3- 
rOTOBJieHHBIX Ha OCHOBe OTBaJIBHBIX 
^OMeHHBIX HIJiaKOB, n03T0My MO)KHO 
opneHTHpOBaTbca Ha npe^eji npoHHoe- 
TH Ha C5KaTHe IIimB, H3rOTOBJieHHbIX 
Ha rpaHyjiHpOBaHHOM ^omchhom Hijiaxe, 
30 Mila Ha 28 cyTKH TBep/jeHHa [1]. 
TBep^eHHe IHIU,B Ha OTBajibHbix #o- 
MeHHBix HuiaKax 6ojiee ,zyiHTejibHoe, 
nOOTOMy C yKa3aHHBIM HOpMaTHBOM 
cpaBHHBaeTca R cyK #jhi nepno/jOB TBep- 
^eHHa 240 cyT. flpsi TTTTT^B Ha ochobc 
Cmn Ha 240 cyTKH TBep^eHHa HaHjiyn- 
niHe pe3yjn>TaTbi noKa3ajiH OTBajibHbie 
^OMeHHtie HuiaKH «3anopo}KCTajii>», 


«ApcejiopMHTTaji» h MMK. npH hc- 
nojii>30BaHHH MeTacHJiHKaTa HaTp hh 
HaHBticiHHe noKa3arejiH npOHHOCTH rji % 
TTTTTTB Ha ochobc OTBajibHbix ^omchhbix 
HuiaKOB ,3,MK, MMK h AMK. 

BbiBO/jbi 

- fl,OKa3aHa ijejieeoo6pa3HOCTb 
HCn0JIB30BaHH^ OTBajibHbix ^OMeHHblX 
HIJiaKOB /yia nojiyneHmi LLIIU,B c npe/j- 
BapHTeJIbHblM HCCJieAOBaHHCM mhhc- 
pajibHoro cocTaBa h BbidopOM (jipaKijHH 
HIJiaKOB. 

- rioKa3aHO, hto no MHHepajio- 
THnecKOMy cocTaBy mmB Ha OCHOBe 
OTBajibHbix ^OMeHHblX HIJiaKOB 3aHH- 
MaiOT npOMOKyTOHHoe mccto Me5K£y 
KJIHHKepHbIMH U,eMCHTaMH H TTTTU B Ha 
OCHOBe TpaHyjIHpOBaHHblX /JOMeHHbIX 
HIJiaKOB, OCHOBHbIMH MHHepaJiaMH HBJHI- 
lOTca HaTpHH- rn^pOKCH^- h KapdoHar- 
co/jep}KamHe (j)a3bi h 6e3BO£Hbie ajno- 
MOCHjiHKaTbi Ca h Mg. Pojib mejioHHoro 
KOMnOHeHTa 3aKjnoHaeTCJi b aKTHBaijHH 
MHHepajiOB HIJiaKOB h b pearnpoBaHHH c 
HHMH. 

- Onpe/jejieHbi ochobhbic npH3HaKH 
nojiyneHHbix HT1IT ,B: npHHa^JiOKHOCTb 
K meJI0HH0-meJI0HH03eMeJIbH0H CHCTe- 

Me R 2 0 - RO - R 2 0 3 - Si0 2 , Bo^oco^ep- 

5KaHHe B BH^e XHMHHeCKH CB5I3aHHOH H 
H,eOJIHTHOH BO^bl, HaJIHHHe aMOp(J)HOTO 
cocToaHHa MHHepajiOB, TH/jpararoiOH- 
HO-KOHTaKTHO-KOH^eHCai^HOHHblH THn 
TBep^eHHH, TH^paBJIHHeCKaa CTOHKOCTb. 
IlporH03HpyeTca pa# cnertnajibHbix 
cbohctb 11TTH B: ^jiktcjibho ctb HapacTa- 
HHJI npOHHOCTH BO BpCMCHH; ynjIOTHC- 
HHe h ynpoHHeHHe CTpyKTypbi b pe3yjib- 
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Tare o6pa30BaHHa KapdoHarabix (f>a3; 
CTOHKOCTb K CyjIb(j)aTHOH K0pp03HH; 
5Kapo CTOHKOCTb, hto OTKpbiBaeT nepc- 
neKTHBy nojiyneHmi 6 ctohob ijejieBoro 
Ha3HaneHHa Ha ochobc UimB c Hcnojib- 
30BaHHeM pa3JIHHHbIX HIJiaKOB. 

3aperHCTpHpOBaHa HaHBbicmaa aK- 
THBHOCTb IT 1 1 1 I B Ha OCHOBe (jjpaKUHH 
OTBajibHbix ^OMeHHblX HIJiaKOB h 0111,11: 
MMK (2, 5-5,0 mm) h «3anopo)KCTajib» 
(>20 mm). npH HCnOJIb30BaHHH meJIOH- 
hoto areHTa MeTacHJiHKaTa Harpmi Ha- 
HBbicmaa aKTHBHOCTb y TIT1I1 ,B Ha ocho- 
Be ^paKijHH OTBajibHbix HuiaKOB: ffMK 
H MMK (2, 5-5,0 mm). 
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PROGRAM INTERFACE 
STRUCTURE DEVELOPMENT 
FOR THE COMPLEX 
COMPUTER-AIDED DESIGN 
OF TECHNICAL SYSTEMS 


J. Mamedov, Doctor of Technical Sciences, Full Professor 
Sumqayit State University, Azerbaijan 

As a result of the analysis of currently existing methods of 
instruments of computer-aided designing of technical systems the main 
objective of the article has been defined. It includes the solution of 
various designing tasks within one program system with application 
of the convenient program interface. The architecture of the stage-by- 
stage computer-aided design on the basis of software and info-ware 
has been developed. 

Keywords: computer-aided design, software, design stages. 
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PA3PAEOTKA CTPYKTyPbl 

nporPAMMHoro hhtepoehca 
/yin KOMnjiEKCHoro 
ABTOMATH3HPOBAHHOrO 
nPOEKTHPOBAHHfl TEXHHHECKHX 
CHCTEM 

MaMe/jOB fl.O., /up TexH. HayK, npo(j). 

CyMrauTCKHH rocy/japCTBeHHbiii yHHBepCHTeT, A3ep6aH/yxaH 

B pe3yjn.TaTe aHamm cymecTByfonmx mcto/job h HHCTpyMeHTa- 
pnn aBTOMaTH3an;HH npoeKTHpoBaHHH TexHHuecKHx chctcm onpe/je- 
neHa ocHOBHaa uent cranm, KOTOpan 3aKjnonaeTcn b pemeHnn pa3- 
jihhhbix npoeKTHtix 3a/iaH b paMKax o/moii nporpaMMHon chctcmbi 
c npHMeHeHneM y^odHoro nporpaMMHoro HHTep^enca. Pa3pa6oTaHa 
apxHTeKTypa no3TanHoro aBTOMaTH3HpOBaHHoro npocKTnpoBaHHH Ha 
ocHOBe nporpaMMHoro h HHiJiopMauHOHHoro odecneneHnn. 

KjiiOHeBbie cjiOBa: aBTOMamsaiyia npoexTHpOBaHnn, nporpaM- 
MHoe odecneneHne, 3Tanti npoexTHpOBaHnn. 

YnaCTHHK KOH(J)epeHUHH, 

HaunoHajiBHoro nepBeHCTBa no HaynHon aHaiurraKe, 
OrKpBiToro EBponeHCKO-A3HaTCKoro nepBeHCTBa no HaynHon aHajinraKe 
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K ax H3BecTH0 npoyecc npoexTHpO- 
BaHHn TeXHHHeCKHX CHCTeM nBJM- 
CTCn /yiHTCJIbHBIM, Tpy/JOCMXHM H CJI05X- 
hbim npoyeccoM. B HacToniyee BpeMn 
npHMeHeHHe aBTOMaTH3HpOBaHHBIX 
Cpe/JCTB KOHCTpyKTOpCKOrO, TeXHOJIOrH- 
necxoro npoexTHpOBaHHn, opraHH3 aii,HH 
HH(j)opMaHHOHHOH 6a3bi npoexTHpOBa- 
HHn, co3^aHne MaTeMaTHuecKHx Mo/je- 
jieii /yin npoeKTHtix pacueTOB nBjineTcn 
Handonee npHOpHTerabiM HanpaBjieHH- 
eM B 06 jiaCTH KOMnblOTepHBIX H HH(j)Op- 
MaUHOHHBIX TeXHOJIOrHH. 

AHanH3 pa3pa6oTaHHbix OT/jejibHbix 
HHCTpyMeHTapHH nporpaMMHoro, hh- 
(JiopMaiiHOHHoro n MaTeMamnecKoro 
odecneneHnn /jnn aBTOMaTH3HpOBaH- 
Horo npoeKTHpOBaHH^ Ha OTanax npo- 
exTHpOBaHHn, KOTOpbiH odecnenHBaeT 
npHMeHeHHe h peajiH3aiyiio TexHHnec- 
KHX, npOrpaMMHBIX, HH^OpMaUHOHHBIX, 
MareMaTHnecKHx h /jpyrnx HHCTpyMeH- 
TapHH b pa3JiHHHbix odnacTnx npOMbim- 
neHHOCTH noKa3ano, hto ohh /jojdxhbim 
o6pa30M He odecnenHBaio yHHBepcajib- 
HOCTB H KOMnneKCHOe npOeKTHpOBaHHe 
cnoncHbix TexHHuecKHx chctcm [1, 75-90; 
2, 34-50]. B 3toh CBJI3H, pemeHHe npo- 
OjieMbi no pa3pa6oTKe nporpaMMHon 
CHCTeMbI aBTOMaTH3aiIHH npOeKTHpOBa- 
HHn, odecneuHBaioiriHH xoMnnexcHbiH 
no/jxo/j peajiH3aiiHH aBT0MaTH3Hp0BaH- 
hmx npoye/jyp h onepayHH Ha ochob- 
hmx 3Tanax npoexTHpOBaHHn, c Hayn- 
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HOH TOHKH 3pCHHH nBJMCTCn aXTyaJIbHOH 
h npHOpHTeraoH npodjieMoii h HanpaB- 
jieHHeM. 

OcHOBbiBaacb Ha npHHyHnax yHH- 
BepCaJIbHOCTH, OTKpbITOCTH H Th6kOCTH 
npoeKTHpoBaHHn, Kax ocHOBHan yejib 
npoeKTa npe/yiaraeTcn nporpaMMHoe 
odecneneHHe /yin xoMnjiexcHoii aB- 
TOMaTH3au,HH npoexTHpOBaHHn, r/je 
3a ocHOBy depeTcn CTpyxTypa 3TanoB 
npOeKTHpOBaHH)! TeXHHHeCKHX CHCTeM, 
nporpaMMHbie npoye/iypbi h onepauHH 
onepaijHOHHOH chctcmbi, a Taxnce hh- 
TepijieHC c nporpaMMHbiMH MO/iyjinMH 
chctcmbi ynpaBjieHHfl 6a3oii /jaHHbix, 
KOMnbiOTepHOH rpa(|)HXH h MyjibTHMe- 
/J Ha, aBTOMaTH3HpOBaHHOH CHCTeMOH 
^OKyMeHTOodopOTa, oijiopMjieHHn /joxy- 
MeHTOB, nO/JCHCTCMOH KOMnblOTepHbIX 
3KCnepHMeHTOB, CHCTeMOH aBTOMaTH- 
3auHH MaTeMaTHnecKHx pacneTOB h jio- 
KajibHoii, rjiodajibHoii xoMnbiOTepHOH 
CHCTeMOH [3, 49-52]. 

IIporpaMMHbiH naxeT HHTepijieH- 
ca /yin xoMnnexcHoii aBTOMaTH3auHH 
npoexTHpoBaHHn tcxhhhccxhx odbex- 
tob pa3pa6aTbiBaeTcn Ha 6a3e HHCTpy- 
MeHTajibHOH nporpaMMHpyeMoii cpe/jbi 
Delphi; npoye/jypbi Hornnecxoro no- 
ncxa h Bbidopa hhcJd opMaynn Ha 3Tane 
TexHHnecxoro npe/yionceHHn pa3pa6a- 
TbiBaeTcn Ha 6a3e HHTejuiexTyajibHOH 
nporpaMMHpyeMOH cpe/ibi Prolog h 
chctcmbi ynpaBjieHHn 6a3oii ^aHHbix, 


chctcmbi ynpaBneHHn 6a3bi npoexTHpy- 
eMbix /jaHHbix; npoye^ypbi HH5xeHep- 
Horo npoexTHpoBaHHn peajiH3yiOTcn Ha 
OCHOBe TOTOBblX XOHCTpyXTOpCXHX H 
TexHOJiorHnecxHx nporpaMMHbix HHC- 
TpyMeHTapHH AutoCAD. 

OcHOBHan H/ien npoexTa 3axjHona- 
eTcn b pemeHHH pa3JiHHHbix npoexTHbix 
3a/jan b paMxax o/^hoh nporpaMMHoii 
chctcmbi c npHMeHeHHeM y/^odHoro 
nporpaMMHoro HHTep^eiica. 

Kax H3BecTHO, cyiyecTByiOT mho- 
5xecTBO TexHHnecxHx odbexTOB npoex- 
THpoBaHnn, /yin pa3pa6oTXH xoTOpbix 
TpedyiOTcn npHMeHeHHe CAITP Ha 3Ta- 
nax npoexTHpOBaHHn (pnc. 1). B coot- 
bctctbhh c 3TanaMH npoexTHpOBaHHn, 
XOMaH/^aMH CHCTeMHOrO MCHIO H bh/job 
cneyHajibHbix nporpaMMHbix chctcm 
pa3pa6aTbiBaeTcn apxHTexTypa npo- 
rpaMMHoro KHTep^enca (pnc. 2). 

Ha nepBOM 3Tane peanH3yeTcn npo- 
exTHan npoye/^ypa TexHHnecxoro 3a- 
r aHnn, r,ne 3anojiHneTcn CTaH/japTHbiii 
madjIOH B 3aBHCHMOCTH OT odnaCTH 
npHMeHeHHn TexHHnecxoro odbexTa 
(pnc. 3). BBo/yiMbie /^aHHbie coxpaHn- 
lOTcn 6a3e /^aHHbix nojib30BaTejin-npo- 
exTHpOBmHxa. 

Ha BTopoM 3Tane peanH3yeTcn 
npoexTHan npoye/iypa TexHHnecxoro 
npe/^ji05xeHHn (pnc. 4), r/^e pemaiOT- 
cn Bonpocbi noxajibHoro (b 6a3e ^aH- 
hbix nojib30BaTejin - npoexTHpOBiyH- 


06man cxeMa no3TanHOH aBT0MaTH3aii,HH npoeKTHpoeamiH 
TeXHHHeCKHX CHCTeM 



Phc. 1. 


06iphh nporpaMMHbiH HHTep^eiic aBTOMaTH3au,nn npoeKTHpoBaHHH TC 


- ■;p-fSc:. 


-±4 - >■ x .o- -to ^ ^ -f t 

Bha cHCTeMbi: MS Access, MS Excel, AutoCAD, 

MathCAD, nporpaMMHbie naxeTti jiOKajitHOH h mo6ajibHOH 
KOMnuiOTepHOH ceTH h Apyrue cnenHajibHbie nporpaMMHbie 
naxeTbi b 3aBHCHMO cth ot o6jiacTH npHMeHeHua npoercra. 

Oaiiji: CnncoK Memo c CHCTeMHbiMH c^ymajHaMH 


Phc. 2. 


TexHHnecKoe 3aAaHne 


HaHMeHOBaHne npoeKTa 
OdnacTb npHMeHeHHa 
Tun npoAyKitHH 
np0H3B0AHTeAbH0CTb 
Abtop npoeKTa 
3aKa3HHK 

H3roTOBHTenb npoeKTa 

J\2LT2i 


Po6oTOTexHHnecKHH KOMnneKC 


MeTajuiypTHA 


HcnapHTent 


1200 uit/ 8 n 


KyntBeB AO^yn 


MnHHCTepCTBO itBeTHon MeTannyprnn 


HHH 


18.09.2012 


CoxpaHHOCTb b 6a3e abhhbix npoeKTHpOBmnKa 


Phc. 3. 


IIpopeAypw nporpaMMHoro mchio 
AJih aBTOMaTH3au,HH 3Tana TexHHnecKoro npeAJHWKeHHH 

TexHHnecKoe npeAJioaceHHe 
Aa 



pr gJIoKajibHbiil noHCK npoeKTa 


Ycjiobhh 




IIpe/iCTaBjieHHe BbiSpaHHoro 
npoeKTa 


rjio6ajibHbin noncK npoeKTa 

CnncoK Bbi6paHHbix npoeKTOB 

BblGop OKOHHaTeJlbHOTO 
BapnaHTa npoeKTa 


Phc. 4. 


Bti6op roTOBbix npoeKTOB no T3 
H3 E/J npoeKTnpoBuiHKa 


2-x n 3-x MepHoe rpa^nnecKoe 
npeflCTaBjieHne n Ta6jiHHHbie 
xapaKTepncTHKH npoeKTa 


Bti6op totobbix npoeKTOB no T3 
H3 ceTeBon B/l 


TaSjiHMHbiH cnncoK ^aHHbix 
Bbi 6 paHHbix npoeKTOB 


Bbi6op npe/yiaraeMoro npoeKTa b 

COOTBeTCTBHH C yCJIOBHBMH: 

1 . Mo 6 miH 3 anHfl o 6 lhhx pacxoAOB 
Ha npoeKT; 

2. MaKCHMajibHaa 
npOH3BOAHTejIbHOCTb H BbICOKOe 
KanecTBO npo^yKiinn 
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Ka) n rnodantHoro noncxa (b Internet). 
J\jik BbiOopa npoeKTOB b 6a3e abhhbix 
nonb30BaTejia - npoeKTHpOBntnKa pa3- 
paOoTaH noKajibHbin nporpaMMHbin 
HHTep^enc. Ilpn raoOanbHOM noncKe 
oeyntecTBAAeTCA aBTOMaTH3npOBaHHbin 
Bbi6op HecKonbKHx BapnaHTOB npoeK- 
TOB (b COOTBeTCTBHH C A^HHblMH TeXHH- 

necKoro 3aAaHna), nx aHHMaitnoHHoe n 
BHAeo npeACTaBneHne. OKOHnaTenbHbin 
Bbi6op Hannynmero BapnaHTa ocynjecT- 
BAfleTCA B COOTBeTCTBHH C yCJIOBHAMH: 
npHMeHeHna HHHOBaitnoHHbix tcxho- 
jiothh; BbieoKon npOH3BOAHTenbHOCTn; 
BbinycKa KanecTBeHHon npOAyKitnn; 
odecnenemni HaAOKHon aBTOMaTH3aitnn 
06beKTa npOeKTHpOBaHHA; MHHHMH3a- 
itnn MaTepnanbHbix pacxoAOB n Ap. [4, 
18-21]. 

Ha TpeTteM 3Tane peajin3yeTCA 
npoiteAypa 3 ckh3hoto npoeKTHpOBaHna 
TexHnnecKoro oOteKTa. Ochobhbimh 
npoeKTHbiMH onepaitHAMH abaaiotca 
2-x (nepTOKH b AByx n Tpex npoeKitnnx) 
n 3-x MepHoe H3o6pa5KeHHa (aKCOHo- 
MeTpnnecKoe npeACTaBneHne nepTOKa) 
n o(J)opMAeHHe AaHHbix (eneitn(j)HKaitHA 
n yraoBon niTaMn nepTOKa) 3 thx nep- 
TOKen, aHHMaitnoHHoe npeACTaBneHne, 
a TaKnce cxeMa aBTOMaTH3annn oOneKTa 
npoeKTHpOBaHHA (pnc. 5). 

Ha neTBepTOM 3Tane pa6onero npo- 
eKTHpOBaHHA nepe3 Memo BbiOnpaiOTcn 
COOTBeTCTBeHHO OKOHHaTeAbHbie TeXHH- 
necKne AOKyMeHTaitnn j\jik pacnenar- 
kh. Ha ocHOBe AOKyMeHTaitnn pa6onnx 
npoeKTOB npaKTnnecKH pa3pa6an>iBa- 
iotca TexHHnecKne odbeKra b npon3- 
BOACTBeHHblX yCAOBHAX (pHC. 6). 

KaK ochobhoh pe3yAbTaT npoeKTa, 
pa3pa6oTaHHan encTeMa nooTanHoro 
npOeKTHpOBaHHA TeXHHHeCKHX CHCTCM 
Ha ocHOBe nporpaMMHoro HHTep^enca 
o6ecnenHBaeT KOMnneKCHoe pemeHne 
Bonpoea npoeKTnpoBaHHA, HannHan e 
BBOAa nexoAHbix abhhbix h o6nacTH 
npHMeHeHHA o6beKTa npoeKTHpoBa- 
hha ao eo3AaHHA pa6onero npoeKTa. 
fl,aHHbiH npoeKT MonceT hmctb npaKTH- 
necKoe npnMeHeHne npn aBTOMam3a- 
itnn npoeKTHpOBaHHA TexHnnecKnx cnc- 
TeM pa3AHHHoro Ha3HaneHHA. 
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CimcoK npoue/jyp /jjih aBTOMaTH3aifHH 3Tana 3CKH3Horo npoeKTHpoBaHHH 


Pa 3 MemeHne npoeKTa 

► 

reoMeTpnnecKHe pa 3 Mepbi npoeKTa 

► 

2 -MepHan kOMiiaiiOBka npoeKTa 

► 

3 -MepHan KOMiiaiiOBka npoeKTa 

► 

AHHMaunn npoeKTa 

► 

CxeMa aBTOMaTH 3 an,nn npoeKTa 

► 


CocTaBjieHne KapTti pa3MemeHHa 
npoeoa 


Phc. 5. 


ABTOMaTH3auHH npoue/typ 3Tana paSonero npoeKTHpoBaHHH TC 


Ha 3tom 3Tane nepe3 mchio BbiGnpaiOTCH 
COOTBeTCTBeHHO OKOHHaTeJIbHbie 
KOHCTpyKTOpCKlte, aJirOpHTMHHeCKHe H 
MaTeMaTHHecKue pacneTHbie /joKyMeHTaunn, 
cxeMa aBTOMaTH3aii,HH npoeKTa. 

Ha ocHOBe /joKyMeHTaunn paGonnx npoeKTOB 
npaKTHnecKH pa3pa6aTbmaiOTca TexHHnecKne 
oSbeKTbl B np0H3B03CTBeHHbIX yCJlOBHHX. 



KapTa TeppHTopmi paGonero npoeKTa ► 

OGmnn nepTeiK paGonero npoeKTa ^ 

2- MepHan KOMnaHOBKa paGonero npoeKTa ^ 

3- MepHan KOMiiaiiOBka paGonero npoeKTa ► 

CxeMa aBTOMaTH3apnn paGonero npoeKTa ^ 


Phc. 6. 
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TELECOMMUNICATION SYSTEM ASSETS 
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The analysis of the sequence of decision-making in relation 
to the information security management in the information and 
telecommunication system (ITS) was made on the basis of the 
ISO/IEC 27005 standard “Information Technology. Methods and means 
of security. Information Security Risk Management”, ISO/IEC 31010 
“Risk Management. Risk assessment methods”, recommendations 
ITU-T X.805 “Security architecture for systems providing end-to-end 
communications”. 

The procedure of analyzing the impact of threats on the properties 
of the information to be protected and manageability of the ITS 
system protection was considered. The most prevalent risk assessment 
methods were considered. The order of discrete risk assessment for 
the information and telecommunications system was proposed on the 
basis of expert assessment of the expected damage in case of threats 
realization. 

Keywords: Information and telecommunication system, risk 
assessment methods, security techniques, decision-making algorithm. 
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METO/tHKA OHEHKH PHCKOB JJJW 
AKTHBOB HHOOPMAItHOHHO- 
TEJIEKOMMYHHKAIIHOHHblX CHCTEM 

BaiuaKH^se T.A., MarHCTpanr 
IlacjieH B.B., oh a. TexH. HayK, uoueHT 
IIJep 6 oB H.JL, ct. npenoaaBareab 
RKyniHHa A.E., ct. npenouaBarejib 

^OHeiJKHH HaUHOHaJIbHLIH TCXHHUe CKHH yHHBepCHTCT, YKpaHHa 

IIpoBeACH aHajiH3 nocne^OBarejibHOCTH npHmrma pemeHua no 
ynpaBjieHHio HHc|)opMauHOHHOH 6e3onacHOCTbio b HmjDopMaunoHHO- 
TeJieKOMMyHHKaUHOHHOH CHCTeMe (HTC) B COOTBeTCTBHH C peKOMeH- 

AaiiuaMH CTaHAapTA ISO/IEC 27005 «MHcl>opMauHOHHbie TexHOJio- 
rnn. MeTOUbi n cpeucTBa odecneueHua 6e3onacHOCTH. MeHcaacMCHT 
pncKa HH(J)opMau;HOHHOH 6e3onacHOCTH», ISO/IEC 31010 «MeHeu,)K- 
MeHT pncKa. MeTOAbi oueHKH pncKa», PeKOMCHAaiiua MC3-T X.805 
«ApxHTeKTypa 6e3onacHOCTH jura cncTeM, odecnenHBaioiuHx CBB3B 
MOKJjy OKOHCHHblMH yCTpOHCTBaMH)). 

PaccMOTpeHa npopeuypa aHajiH 3 a B 03 ueHCTBHH yrp 03 Ha CBOHCTBa 
HHiJiopMauHH, nojuieacaiueH 3 aiuHTe, h Ha ynpaBjiaeMOCTb CHCTeMbi 
3 am;HTbi HTC. PaccMOTpeHBi HanOonee pacnpocTpaHeHHbie mctoabi 
oueHKH pncKa. npeuJioaceH nopauoK uncKpeTHOH oueHKH pncKa jura 
HH^OpMaUHOHHO-TeJieKOMMyHHKaUHOHHOH CHCTeMbi Ha OCHOBe 3 KC- 
nepTHbix oueHOK oacnuaeMoro yiuepOa b cjiynae peajiH 3 auHH yrp 03 . 

KjnoueBbie cjiOBa: MHc{)opMauHOHHO-TejieKOMMyHHKauHOHHaa 
CHCTeMa, MeTOUbi oueHKH pncKa, MeTOUbi odecneneHHa 6 e 3 onacHoe- 
th, aaropHTM npHHBTHa pemeHHH. 

y HaCTHHKH KOHfJiepeHUHH, 

HaunoHajibHoro nepBeHCTBa no HayuHOH aHajiHTHKe, 
OTKpbiToro EBponeHCKO-A3HaTCKoro nepBeHCTBa no HayuHon aHajiHTHKe 


^ros^gf Digital Object Identification: http://dx.doi.Org/10.18007/gisap:tsca.v0i7.1209 


ocTaHOBKa 3auanH 

LlpHMeHeHHe b noBceuHeBHoii 

5KH3HH KaK OTUeJIbHO B3HTOTO UeJIOBeK, 
Tax h rocyuapCTBa b uejiOM, coBpeMeH- 
HBIX HH(J)OpMai],HOHHO-TeJieKOMMyHH- 
KaUHOHHBIX TeXHOJIOTHH n03BOJIHeT 

nojiyuaTb Bee 6 uara uocTH 5 KeHHH cob- 
peMeHHOH HayKH H TCXHHKH. npH 3 TOM 
Bee 3 HauHTejibHee B 03 pacTaeT 3 aBHCH- 
moctb npoueccoB )KH 3 HeueHTejibHOCTH 
ueuoBeKa ot OKpyjrcaioiuero ero mujiop- 
MauHOHHoro npocTpaHCTBa. aHHaa 3 a- 
BHCHMOCTb npHBOUHT K B 03 HHKHOBeHHK) 
hobbix bhuob yrp 03 - Kn 6 epHeTHuecKHx 
npecTynueHHH. 

Pa3pa6oTKa 3(|)(|)eKTHBHbix Moue- 
jien h MeTOuoB ynpaBjieHHH 6e3onac- 
HOCTBK) HH(J)OpMaUHOHHO-TeJieKOMMy- 
HHKaUHOHHBIX CHCTeM (HTC) C UeJIblO 
npOTHBOUeilCTBHH KH6epHeTHHeCKOH 
npecTyimocTH, HBjraeTCH aKTyajibHOH 
3auaueii. Cjio 5 khoctb ee BbmojmeHHH 
o6ycuaBjiHBaeTCH TaKHMH (JiaKTopaMH 
Kax: 

• Heo6xOUHMOCTb BbinOJIHeHHH co- 
BOKynHOCTH TeXHHHeCKHX Tpe60BaHHH 
Ujih coBMecTHoii pa6oTbi nporpaMMHbix 
npOUyKTOB H o6opyUOBaHHH pa3JIHHHbIX 
np0H3B0UHTejieii; 


• 3 $$eKTHBHoe Hcnojib 30 BaHne Ka- 
HUJIOB CBH 3 H H COOjHOUeHHe Tpe60BaHHH 
3 JieKTpOMarHHTHOH COBMeCTHMOCTH; 

• noTeHUHajibHbie yrp03bi ujih 6e- 
3onacHOCTH HTC h o6pa6aTbiBaeMOH b 
HeH HH^OpMaUHH; 

• B 03 M 05 KH 0 CTB MOUepHH 3 aUHH; 

• ce 6 ecTOHMOCTb h up [ 1 ]. 
Be 3 ycuoBHO, pememie uaHHOH 3a- 

U aun uojdkho 6 a 3 HpoBaTBCH Ha Tpe 6 o- 
BaHHHX MOKUyHapOUHbIX CTaHUapTOB H 
peKOMeHuauHH. npn 3 tom oOioaTejib- 
HbiM ycjiOBHeM npn npHHHTHH perne- 
HHH HBJIHeTCH BbHIOJIHeHHe Tpe60BaHHH 
HauHOHajibHoro 3aKOHOuarejibCTBa, 
perjiaMeHTHpyioiuero uaHHyio c^epy 
UeHTeJIBHOCTH. 

AHajiH3 coctohhhh npoGjieMbi H 
pemeHHe 3auaHH 

YuHTblBaa HIHpOKHH CneKTp K)pH" 
UHuecKHx h (J)H3HuecKHx jihu npeuo- 
CTaBjiHioiuHx ycjiyrH, o6opyuoBaHne 
h nporpaMMHoe o6ecneueHne ujih 
HH4)OpMaUHOHHO-TeJieKOMMyHHKaUH- 
ohhbix CHCTeM Me}KuyHapouHbiM co- 

K) 30 M 3 JieKTpOCBH 3 H B peKOMCHUaUHH 

MC 3 -T X .805 npeuJio)KeHa apxHTeKiypa 
3aiuHTbi uhh CHCTeM, o6ecneuHBaioiuHx 
CBH3B Me5KUy OKOHeHHbIMH yCTpOHCT- 


BaMH (pnc. 1 ). ^aHHaa apxHTeKTypa 
no 3 BOJiaeT npOH 3 BecTH ueTajiH 3 auHio 
cocTaBHbix uacTen HTC, c uejibio yn- 
ponieHHH npHHHTHH pemeHHH, HanpaB- 
jieHHoro Ha s^^eKTHBHoe ynpaBjieHHe, 
KOHTpOJIb H HCnOJIb 30 BaHHH CCTeBOH HH- 
4 )pacTpyKTypbi, ycjiyr h npHJi 05 KeHHH. 
ApxHTeKTypa 3 aiuHTbi o 6 ecneuHBaeT 
KOMnueKCHyio, CBepxy uc>HH3y ckbo 3 - 
Hyio o 6 jiacTb ceTeBOH 3 aiuHTbi h mo- 
5 KeT npHMeHHTBCH K 3 JieMeHTaM eeTH, 
ycjiyraM h npHjio)KeHHHM, c TeM, hto- 
6 bi o 6 Hapy 5 KHBaTb, nporH 03 HpOBaTb h 
HC npaBJIHTb yH 3 BHMOCTb 3 aiUHTbI [ 2 ]. 

npHHHTau apxHTeKTypa 3 aiuHTbi 
CHCTeM, o 6 ecneuHBaioiuHx cbh 3 b Me>Kuy 
OKOHeUHBIMH yCTpOHCTBaMH, n 03 BOJIHCT 
6 onee KauecTBeHHo npoBecTH oueHKy 
pncKa 6 e 3 onacHOCTH HTC. C 3 toh ue- 
jibio, hcxouh h 3 peKOMeHuauHH Me 5 Kuy- 
HapouHoro CTaHuapTa ISO/IEC 27005 

«MeHe/PKMeHT pHCKa HH^OpMaUHOHHOH 
6 e 3 onacHocTH», b HauajibHOH CTa^HH 
npHHHTHH pemeHHH npOH 3 BOUHTCH yueT 
aKTHBOB, yH 3 BHMOCTb KOTOpbIX M 05 KCT 
noBjiHHTb Ha CTeneHb 3 aiuHiueHHOCTH 

HTC. 

fl,JIH 3 TOTO Heo 6 xOUHMO paCCMOTpeTb 
BbiuejineMbie njiocKOCTH 3 aiuHTbi HTC: 
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FTtIOCKOCTH laUJMTbl 





MimcpciiHH iaiuiiTbi 


V 1 Iga ELI tT HHe JIOCTyilOM 


EiyreHTIIc|l[IK3UHH 


COxpaHHOCTb 

HH(j)OpMaUHM 


KO II tj> tl.lCl t UHaA bHOCTb 
jaHHblX 


6e:ionacHocrb cbhjm 


UejIQCT H OCTb A0 II HbIX 


flOCTynHOCTh 


CeKpCTHOCTb 


ll 


yrpoibi 

LleJIOCTHOCTH 
^OCTyilllOCTM 
Ko H tflH ASH I1IOJI bHOCTH 

Ha6AK)AaeMOCTK 

yiipaBjaHeMOCTM 


■ ! 


■J 


Phc. 1. ApxHTeKTypa 3amu i i>i chctcm, o6ecneHHBaiomHx CBH3b MeacAy 

OKOHeHHBIMH yCTpOHCTBaMH 


• ynpaBjieHHA; 

• XOHTpOAA; 

• KOHeHHOrO n0Ab30BaTeAA. 

CAeAyA pcxomchaaaham MC3-T 
X.805, ajiji Ka5KAOH iiaockocth b coot- 
BeTCTBHH c npeAHa3HaneHHeM, bbiabaa- 
IOTCA aKTHBBI OTHO CAHJHe C A K ypOBHIO 
HH(J)pacTpyKTypbi, npeAOCTaBAAeMbix 
ycAyr, npHMeHAeMbix npHAOAceHHH. 
Be3ycAOBHO, k AaHHOMy npoijeccy aoa- 
5KeH 6 bitb npHBAeneH nepcoHaji, HMeio- 
1HHH COOTBeTCByiOmyiO KBaAH(j)HKai^HK) 
h om>iT pa6oTbi. 

Tax B COOTBeTCTBHH c pexoMeH- 
AAH,HAMH B o6jiaCTH CTaHA,apTH3aiI,HH 

6aHKa Pocchh PC BP HEEC-2. 2-2009 
ycTaHOBAeHbi CAeAyiomne Tpe6oBaHHA 
k npHBAeKaeMbiM sxcnepTaM: 

• HajiHHHe Bbicniero o6pa30BaHHA; 

• ontiT pa6oTbi b AaHHOH npo(|)ec- 
CHOHaAbHOH o6jiacTH He MeHee neTbipex 
act; 

• CHCTeMaranecKoe noBbimeHHe 

KBaAH^HKai^HH; 

• Cn0C06H0CTb H,ZI,eHTH(J)HH,HpOBaTb 


AiOAen, cnoco6Hbix npoAO CTaBHTB He- 
o6xoAHMyio HH(j)opMaipno; 

• o6jiaAaHHe HaBbixaMH acaoboto h 

ynpaBAeHHecKoro B3aHMOAeHCTBHA [3]. 

Ha CAe^iomeM 3Tane onpeAeAAioT- 
CA yrp03BI AJia HACHTH(J)HH,HpOBaHHbIX 
aKTHBOB. 

Yrp03bi Rim HTC no CBoen npHpOAe 
noApa3AeAAK)TCA Ha npnpOAHbie h Tex- 
HoreHHbie, nocAeAHHe b cboio onepeAB 
ACaatca Ha CAynaHHtie h yMbiuiAeHHbie. 
Ha AaHHOM 3Tane Tax>xe onpeAeAAeTCA 
HCTOHHHK yrp03 H «o6jiaCTb» AeHCTBHA 
yrp03ti, to ecTb, Ha xaxne cocTaBHbie 
nacTH HTC M05xeT B03AeHCTB0BaTb AaH- 
Haa yrp03a. 

3Tan OH,eHKH yA3BHMOCTH aKTHBOB 

cxeMaTHHHO npeACTaBjieH Ha pnc. 2. 

H3MepeHHA 3aiAHTti no CBoen cyTH 
npeACTaBAAioT KOMnneicc peaAH30BaH- 
hbix Mep no 3anjHTe HTC. Bbiacaactca 
BOC eMb OCHOBHBIX H3MepeHHH 3aHJHTbI 
[ 2 ]: 

1) ynpaBAeHHe AOCTynoM; 

2) ayTeHTH(j)HKaAHJi; 


3) COXpaHHOCTb HH^OpMaAHH; 

4) KOH^HAeHAHajibHOCTb AaHHbix; 

5) 6e3onacHOCTb cba 3 h; 

6) H,eAOCTHOCTB AaHHBix; 

7) AOCTynHOCTt; 

8) cexpeTHOCTb. 

B cnynae ycneuiHOH peaAH3aijHH 
yrp03bi aKTHBaM M05xeT 6 bitb HaHeceH 
ymep6, xoTOpbm moacct npHBecTH k no- 
Tepe cbohctb HH(})opMaAHH hah ynpaB- 
AaeMOCTH HTC: 

• u,eno ctho cth (i); 

• AOCTynHOCTH (a); 

• KOH^HAeHAHaABHOCTH (c)\ 

• Ha6Ai0AaeM0CTH (s). 

Pe3yABTaTBI OIjeHXH yA3 BHMOC- 
th aKTHBOB Ha npHMepe yrp03, xo- 
Topbie MoryT 6 bitb peaAH30BaHbi c 
yneTOM yA3BHMOCTH npOTOKOAOB Me5KCe- 
TeBoro B3aHMOAeHCTBHA, npeACTaBAeHbi 
B Ta6A. 1 . 

HcnoAb3yA nonyneHHbie AaHHbie, 
M05XH0 nOAyHHTb KOAHHeCTBeHHyiO 
OH,eHKy yA3BHMO CTH KOHKpeTHOTO aK- 
THBa ot BepOATHbix yrp03 no cneAyiome 
4)opMyAe: 

T _{ c k + i k + a k +s k) n 
1 k — A ' Pk- 


BecoBOH xo3(|)^)HH|HeHT p k onpeAeAA- 
eT HCTOTy nOABAeHHA AaHHOH yrp03bl OT- 
HOCHTeAbHO COBOXynHOCTH B03M05XHBIX 
yrpo3 h BbiHHCAAeTCA Ha ocHOBe aHaAH3a 
CTaTHCTHHe CXHX AaHHbIX HAH C HCn0Ab30- 
BaHHeM H3BeCTHbIX MeTOAHX [4]. 

B AaAbHeHHieM BOnpOC npHHATHA 
pHexa b ynpomeHHOH (J)opMe cboaht- 
ca x aAropHTMy, npeACTaBAeHHOMy Ha 
pHC. 3. 



Phc. 2. OpeHKa y«3BHMOCTH akthbob ot BepoaTHbix yrpo3 
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Ta6ji. 1 


Yrpo3bi ajih HH^opMauHOHHOH 6e3onacHOCTH HTC 


No 

Yrp03bi 

KOH(j)H^eHIIHaJIbHOCTb 

IjeJIOCTHOCTb 

^ocTynHOCTb 

Hafimo^aeMOCTb 

BeCOBOH 

K03^)(])HU,HeHT 

1 

AHaJIH3 npOTOKOJIOB 

c , 

h 

a, 

s , 

p, 

2 

CicaHHpoBaHHe ceTefi 

C 2 


a 2 

S 2 

P 2 

3 

ABTOMamuecKHH no#6op 
napojien 

c s 

h 

a 3 

S 3 

p 3 

4 

Spoofing 

C 4 

*4 

a 4 

S 4 

p 4 

5 

3axBaT ceTeBtix 
no^KjnoneHHH 

C 5 

h 

d. 

S 5 

Ps 

6 

lIo^MeHa ceTeBtix 
06 beKT 0 B 

C 6 

h 

a 6 

S 6 

P 6 

7 

Pa3HeceHHbin OTKa3 b 
o6cJiy5KHBaHHH 

C 7 

h 

a 7 

S 7 

P 7 

8 

yaaneHHoe BTop5KeHne 
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INFORMATION SECURITY 
MANAGEMENT IN THE 
DISTRIBUTED INFORMATION AND 
TELECOMMUNICATION SYSTEM 
OF THE ENTERPRISE 

V. Kiryanov, Postgraduate Student 
P. Stefanenko, Doctor of Education, Full Professor 
I. Scherbov, Senior Lecturer 
A. Yakushina, Senior Lecturer 
Donetsk National Technical University, Ukraine 

The analysis of the sequence of decision-making in the information 
security management of information and telecommunications system 
(ITS) was made on the basis of the PDCA. Selection criteria and 
constraints affecting the decision-making were chosen according to 
ISO/IEC 27001 information technology. Methods of protection. 
Information security management system» recommendations and the 
requirements of current legislation of Ukraine. 

The procedure of analyzing the impact of threats on the properties 
of the information to be protected and manageability of the ITS system 
protection was proposed. In the core of the procedure one could find 
the analysis of vulnerability of Internet protocols interaction used in 
information and telecommunications system from the different types 
of attacking effects. 

In accordance with the principle the cost of protection should not 
exceed the value of the information being protected. The technique 
of making managerial decisions concerning the selection of means 
of protection allows each specific unit of the organization’s local 
information network to contact the external telecommunications system 
to pick up the software and (or) software and hardware protection with 
security features implemented, which are adequate to the threats. 

Keywords: information and telecommunications system, software 
and firmware protection, information security. 
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omau nocTaHOBKa npo6jieMbi 

Pa3BHTHe HH(j)OpMaiIHOH- 
HO-TeJieKOMMyHHKaHHOHHBIX CHCTeM 
b coBpeMeHHOM MHpe o6peTaeT Bee 
6ojibinyio 3HauHMOCTB. HH^opMauH- 
OHHbie TexHOJiorH HcnojiB3yiOTca b 
npoijeccax rocy/japCTBeHHoro ynpaB- 
ae mm, ynpaBjieHHH 6h3hccom, npOH3- 
BO/JCTBCHHBIMH npOIjeCCaMH, y^OBJieT- 
Bopemia noTpe6HOCTeii rpa5K/jaH hmctb 
cbo6o/jhbih ^ocTyn k HHijiopMaHHH, 
HTO Cn0C06CTByeT pa3BHTHK) HH(J)Op- 
MaiI,HOHHBIX, TeJieKOMMyHHKaHHOHHBIX 
H HH4)OpMaHHOHHO-TeJieKOMMyHHKaHH- 
ohhbix CHCTeM (HTC). PacnpocTpaHe- 
HHe HH^pacTpyKTypBi HTC no3BOJiaeT 
COKpaTHTB paCCTOflHHa MOKJjy B3aHMO- 
^eiiCTByiomHMH cy6i>eKTaMH, yMeHB- 
IHHTB BpeMfl Ha o6mCH HH(j)OpMai],HeH 
H, KaK CJie^CTBHe, n03B0JiaeT yCKOpHTB 
npoijecc npHHflTHfl ynpaBjieHuecKHx 


pemeHHH b opraHax rocy^apCTBeHHO- 
ro ynpaBjieHHH, MecTHoro caMoynpaB- 
aeHHa h 6n3Hece. npHMepOM Bonpoca 
o 6 pa 60 TKH HH(J)0pMaiIHH C HCn0JIB30Ba- 
hhcm HTC Ha rocynapcTBeHHOM ypOB- 
He aBjiaeTca C03#aHHe Ha ocHOBaHHH 
nocTaHOBjieHHa Ka6nHeTa Mhhhct- 
poB ot 13.07.2011 r. N° 752 E^hhoh 

rocyaapCTBeHHOH ajieKTpoHHOH 6a3Bi 
no BonpocaM o6pa30BaHHa (ErDBO), 
KOTopaa BBaaeTca aBTOMaTH3HpOBaHHOH 
chctcmoh c6opa, BepH^HKanHH, o6pa- 
6 otkh, xpaHeHna h 3amHTBi ^uhhbix [1]. 

CoBpeMeHHBie TpeOoBaHHa no 06 - 
paOOTKe HH(J)OpMaU,HH npHBO/DIT K CJIH- 
aHHK) HH^OpMailHOHHBIX H TeJIdCOMMy- 
HHKaHHOHHBIX CHCTCM, HCn0JIB30BaHHK) 

oOme^ocTynHBix KaHaaoB CBa3H, h KaK 
CJie^CTBHe - npHBO^HT K yBeJIHHCHHK) 
pa3HOBH/jHOCTeH yrp03 /yia HTC h yBenH 
neHHK) KOJiHnecTBa aTaK Ha 3 th chctcmbi. 


HcnojiB30BaHHe b ^eaTeaBHOCTH 
yupOK/jeHna (npe/uipHaraa) pacnpe/je- 
JieHHBIX HH^OpMaHHOHHO-TeJieKOMMy- 
HHKaiTHOHHBix chctcm TpeOyeT pemeHHa 
BonpocoB onTHMauBHoro npoeKTHpoBa- 
Hna h 3(j)(j)eKTHBHoro ynpaBjieHHa hh- 
4)OpMaiIHOHHOH 6e30naCH0CTBI0 B HTC. 

IIocTaHOBKa 3a^aH HccjieAOBaHHH 

J\jik pemeHHa cijiopMyjiHpoBaHHOH 
3a^aHH ynpaBjieHHa HH^)opMau,noHHOH 
6e3onacHocTBio HTC cjie/jyeT paccMaT- 
pHBaTB KaK CJI05KHyiO CHCTeMy, BKJIK)- 
Haiomyio 3HauHTejiBHoe kojihhcctbo 

B3 aHMO CBa3 aHHBIX HH^OpMailHOHHBIX 
H TeJieKOMMyHHKaiTHOHHBIX CHCTCM, KO- 
TopBie b nponecce o6pa6oTKH HH^op- 
Maunn ^encTByiOT KaK e^HHoe ijejioe. 
Pa3pa6oTKa s^^gkthbhbix MO^ejien h 
mcto^ob ynpaBjieHHa 6e3onacHOCTBio 
HTC aBaaeTca aKTy bjibh o h 3a^aHeH. 
Cjio5khoctb ee BBinojiHeHHa oOycjiaBjiH- 
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BaeTCfl TaKHMH (J)aKTOpaMH Kax: 

- Heo6xO£HMOCTB BBinOJIHCHHH co- 
BOKyilHO CTH TeXHHHeCKHX Tpe60BaHHH 
j\jik coBMecTHOH paOoTbi nporpaMMHbix 
npo^yKTOB h o6opy^OBaHna pa3JiHHHbix 
np0H3B0^HTejieH; 

- 3(j)(j)eKTHBHOe HCn0JIB30BaHHe xa- 
HaJIOB CB5I3H H COOjHOJJCHHe Tpe60BaHHH 
3JieKTpOMarHHTHOH COBMeCTHMOCTH; 

- noTeHi^HajiBHbie yrp03bi fljra 6e- 
3onacHocTH HTC h o6pa6arbiBaeMOH b 
H en HH(J)opMai^HH; 

- B03M05KH0CTB MO£CpHH3aiJHH; 

- Ce6eCTOHMOCTB H #p. [2]. 

Jl Jia pemeHHfl 3a#aHH ynpaBjieHHn 
HH(J)OpMaiIHOHHOH 6e30naCH0CTBK) 
HTC cue^yeT onpe/jejiHTB e/jHHBie npa- 
BHJia, KaKHMH 6bl pyKOBO^CTBOBaJIHCB 
Bee nojiB30BarejiH. fl,aHHBie npaBHjia 
B o6meM OIIHCaHBI B TaKHX HOpMaTHB- 

hbix ^oxyMeHTax, Kax peKOMeH^aijHH 
MoK/jyHapo/jHoro coi03a 3JieKTpocBa- 
3H cepHH X «CeTH nepe/jaHH /jaHHbix h 
B 3aHMOCBa3B OTKpBITBIX CCTCH» (X800, 

X805), ISO / IEC 27001 «Hi4opMaim- 

OHHBie TeXHOJIOrHH. MeTO/JBI 3amHTBI. 
CHCTCMBI MeHe^)KMeHTa 3amHTBI HH- 
(J)OpMaiIHH» H B ^pyrnx HOpMaTHBHO- 
npaBOBbix ^oxyMeHTax h peKOMeH^a- 
ijh;ix. O^HaKO 3aKOHOAaTejiBHbie aKTBi, 
CTaH^apTBi h peKOMeH/jaijHH, peraa- 
MeHTHpyiomHe pa6oTy HTC He /jaiOT 
o^H03HaHHoro OTBeTa, Kax ynpaBji^TB 
HH(^OpMaiIHOHHOH 6e30naCH0CTBI0 B 
KOHKpeTHOH HTC no TOH npHHHHe, HTO 
Ka>K^aa HTC yHHKajiBHa h nivieeT cboh 
OCOO eHHOCTH. n03T0My BOnpOC COBep- 
meHCTBOBaHna MeTO^OB ynpaBjieHH^ 
HH(J)OpMaiIHOHHOH 6e30naCH0CTBK> 

b HTC b HacToamee BpeMa nBjiaeTca 
BecbMa aKTyajiBHbiM. 


PemeHHe 3a^an h pe3yjibTaTbi hc- 
CJieAOBaHHH 

Bbi6op cpe^CTB 3an^HTBi h ynpaB- 
jieHne HH(j)opMai^noHHOH 6e3onacHoc- 
TBK) B HTC - CJI05KHBIH /JHHaMHHCCKHH 
npoijecc. YnHTBiBaa, hto pacnpe/jejieH- 
Han HTC cno)KHatf, MHoroypOBHeBan no 
apxHTeKType cncTeMa, to /yia npnHaTna 
onTHMajiBHoro pemeHHn Ha opraHH3a- 
j\mo 3an^HTbi ijejiecoo6pa3HO pa3^ejinTB 
ee Ha cocTaBHBie nacTH. Ka^on 

cocTaBjiaiOH^eH /jaHHOH chctcmbi onpe- 
ACjhiiotch npaBHjia, npoijeccbi h npoije- 
^ypbi, Heo6xoAHMBie ajih KanecTBeHHO- 
ro ynpaBjieHHa. 3 to no3BOJiaeT npHHHTB 
npaBHjibHoe pemeHHe, cnocoOcTByio- 
mee BbiOopy HanOojiee ijejiecoo6pa3HO- 
ro KOMnoHeHTa 3amHTBi onpe^eneHHoro 
cerMeHTa chctcmbi. 

C TOHKH 3peHH5I 3amHTBI HH^OpMa- 
Ahh ajih jho6oh opraHH3au,HH, HaHOojiee 
yH3BHMBIMH MCCTaMH B HTC HBJBHOTC5I 
30 hbi Ha rpaHHH,ax pa3AejieHHn otbctct- 
BeHHOCTH COOCTBeHHHKOB. HpHMCpOM 
TaKOH TOHKH M05KCT CJiy5KHTB Me CTO UOR- 
KJHOHCHHH BHyTpeHHeH JIOKaJIBHOH CeTH 
ynpOK^eHna (npe^npH5iTHa) k tcjickom- 
MyHHKaiJHOHHOH CHCTCMC (pHC. 1). 

3a^eHCTBOBaHHBie b npoijecce 06- 
paOOTKH HH(j)OpMai^HH CTpyKTypHBie 
no^pa3^ejieHHa h aBT0MaTH3Hp0BaH- 
HBie paOoHne MecTa (APM) ot^cjibhbix 
nojiB30BaTejieH, KOTOpBie pacnono^ceHBi 
Ha 3HaHHTejiBHOM paccTO^HHH Apy r OT 

Apyra, npHBO^T k hco6xoahmocth hc- 
nojiB30BaHHa b KanecTBe KaHajiOB cbh- 
3H TeJieKOMMyHHKai^HOHHBie CHCTCMBI 
(TKC), pacnoji05KeHHBie 3a npe^ejiaMH 
KOHTpOJIHpyeMOH TeppHTOpHH. 

no3TOMy o^hoh H3 nepBOCTeneH- 
hbix 3a^an npn npHHaTHH pemeHHn Ha 


opraHH3ai^Hio 3amnTBi jiOKajiBHOH ccth 
yHpOK^eHHa (npe^npHaTHa) hjih mq ot- 
^ejibHoro APM nojiB30BaTejni, aBjiaeTca 
ycTaHOBKa a^eKBaTHbix nporpaMMHbix 
hjih nporpaMMHO-annapaTHbix cpe^CTB 
3amHTBI, Heo6xO^HMBIX ^JI5I BBinOJIHC- 
HHH OCHOBHBIX TpeOOBaHHH: 

- ^ocTH5KeHHe Heo6xo^HMoro ypOB- 
HH 3amHTBI B COOTBeTCTBHH CO CTOHMOC- 
TBIO 3amHmaeMOH HH(J)OpMai^HH; 

- oOecneHeHHe 3a^aHHoro ypOBHa 
OrpaHHHeHHH BH^OB HH(J)OpMai^HOHHOH 

fleaTejiBHOCTH nojiB30BaTejieH h ^p. [3]. 

B Ta6ji. 1 npe^CTaBjieH nepeHeHB 
Tpex HaHOojiee p ac np o CTp aHe hhbix 
K jiaccoB yrp03, KOTOpBie MoryT 6 bitb 
peajiH30BaHBi c HcnojiB30BaHHeM npo- 
TOKOJIOB MOKCeTeBOrO B3aHMO^eHCTBHH 
[4], H OLteHKa HX BJIHHHH3 Ha OCHOBHBie 
CBOHCTBa HH(|)OpMai3HH. 

Heo6xOAHMO yHHTBIBaTB TOT (J)aKT, 
hto He Bee yrp03bi HTC MoryT 6bitb 
peajiH30BaHBi b nojiHoii Mepe hjih pea- 
JIH30BaHBI B006me B /jaHHOH CeTH, OflHH 
H TOT }Ke THn yrp03BI M05KeT h aHe CTH 
3HaHHTeJIBHBIH HJIH HC3HaHHTCJIBHBIH 

ymep6. no3TOMy, ^jia npHHaTHa peme- 
HHH no ynpaBJieHHIO HH^IOpMai^HOHHOH 
6e3onacHOCTbio npn BBiOope 3amnTHBix 
Mep, cjie^yeT onpe^ejiHTbca c toh ctc- 
neHBio pHcxa, KOTOpyio HeceT b ce6e 
KOHKpeTHaa yrp03a ^Jia ccth h i^HpKy- 
jinpyiomeH b Hen HH^iopMai^HH [5]. 

Hcxo^n H3 TaOjIHI^BI, yrp03BI B03- 
M05KHBI JXJISL TaKH CBOHCTB HH(J)OpMai^HH, 
KaK KOH4)H^eHI^HaJIBHOCTB (c), ijejioc- 
THOCTB (/.), H ^OCTynHOCTB (a.) HH^IOp- 
MaipiH. npHneM ypoBeHB yrp03Bi ^jia 
^aHHbix cbohctb HH^)opMaii,HH onpe^e- 
jiaeTca 3KcnepTHOH oiichkoh no nuTH 
OajiBHoii uiKajie: 
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Ta6ji. 1 


Kjiaccw yrpo3 ajih HHtJjopMapiiOHHOH 6e3onacHOCTH b HTC 


Ko 

Yrp03Bi (threat) 

KOH(|)H£eHipiaJIBHOCTB 

(confidentiality) 

U,eJIOCTHOCTB 

(integrity) 

fl,OCTynHOCTB 

(availability) 

BecoBofi 

K03(|)(|)HipieHT 

(coefficient) 

1 

nojiyneHHe /jaHHBix o cncTeMe 

3aiIJHTBI eeTH, HaBH3BIBaHHe JI05KH0H 
HH(J)OpMai^HH H3MeHeHHe HJIH 
OTKjiiOHeHHe nporpaMMHBix pemeHHH, 
peajiH3yiomHx 3amnry cera 

c i 

h 

a i 

Pi 

2 

HeeaHKIIHOHHpOBaHHBIH flOCTyn 
k pecypcaM cera, 03HaK0MjieHHe, 

HCKa5KeHHe, yHHHTOJXeHHe JjaHHBIX, 
KOTOpBie o6pa6aTBiBaiOTcii b cera 
(brute force attack, tpouhckhh kohb, 
IP-Cny^HHT, CHH(J)4)HHr) 

C 2 

h 

a 2 

Pi 

3 

Pa3JiHHHoro po/ja aTaxn: eeTeBan 
pa3Be/pca, aHajiH3 yn3BHMoera nopTOB 
Mapmpyra3aTOpa, DoS 

C 3 

h 

a 3 

Pi 


- 0 - peajiH30BaHHaa yrpo3a (j)ax- 
THnecKH He HeceT yfixiTKOB; 

- 0,25 - peajiH30BaHHaa yrpo3a He- 

ceT He 3HaHHTejiBHtie yObiTKH ; 

- 0,5 - peajiH30BaHHaa yrp03a He- 
ceT yOtiTKH cpe^Hen CTeneHH; 

- 0,75 - peanH30BaHa yrp03a HeceT 
3HaHHTeJIBHBie yOBITKH; 

- 1,0 - peajiH30BaHHa5i yrp03a He- 
ceT HenonpaBHMBie ydBiTKH. 

BecoBOH K03(J)(J)HH,HeHT (p k ) yrp03Bi 
npeAJiaraeTca onpe/jejinTB hcxo j\k H3 
nacTOTBi nouBjieHmi camion yrp03Bi, 


onnpa^CB Ha CTaracraHeexyio mujiop- 
MaH,HK) HJIH HCXO/pi H3 OIjeHOK npOTHO- 
3HpOBaHHH. 

J\jlK ^aHHOTO K03(|)(|)HipieHTa /JOJI5K- 
hbi 6bitb BBinojiHeHBi cne^yiOH^He yejio- 
bhu: 

Zp*= 1. 0</) t <l. (1) 

k=\ 

HCXO/JH H3 yyK e H3BeCTHBIX ^aHHBIX 
ypOBHH yrp03Bi cbohctb HH^opMa- 
h,hh, npe^CTaBjieHHBix sxenepTaMH, h 
HM eiomeroen BecoBoro K03(})(j)HijHeHTa, 


nojiynaeM HHCJiOBoe 3HaneHHe ypOBHn 
6e3onacHOCTH ajih hh(J) opMaipiH ot pac- 
CMaTpHBaeMOH yrp03Bi: 

Tt = {c t+ i t +a t } ^ (2) 

Cjie^yiOH^HH 3Tan - aHajiro bo 3- 
M05KH0CTeH H BBlfiop Cpe/JCTB 3aH^HTBI. 

B Ta6n. 2 npe^CTaBjieHBi nporpaM- 
MHBie h nporpaMMHO-annapaTHBie 
epe^CTBa, npHMeH^eMBie ajisl peajrn- 
3aiJHH 3aH^HTBI MTC OT B03M05KHBIX 
yrp03. 


Ta6ji. 2 


CooTHomeHHe yrpo3 h cpe^CTB 3 aimiTbi 



Yrp03Bi (threat) 

Cpe^CTBO 3amHTBI 

1. 

nojiyneHHe ^aHHBix o cncTeMe 

3amHTBi cera, HaBH3BiBaHHe jio>khoh 
HH(J)O pMai^HH H3MeHeHHe HJIH OTKJHOHCHHe 
nporpaMMHBix pemeHHH, peajiH3yiomHx 
3amHTy cera 

- CncTeMa pacno3HaBaHHn arax IDS (xocT-encTeMa HIDS); 

- CHCTeMa npe^OTBpameHHa BTOp^emm (IPS); 

- npHMeHeHHe VPN-KaHajiOB 

- odopy^oBaHHe e noA£ep}KKOH npOTOKOJiOB HiH(j)poBaHmi IPSee, SSH h SSL; 

- MH05KecTBeHHan ayTeHratjmxaijmi a^MHHHCTpaTOpa. 

2. 

HeeaHKI^HOHHpOBaHHBIH ^OCTyn 
k pecypcaM cera, 03HaK0MjieHHe, 
HCKa5KeHHe, yHHHT05xeHHe /jaHHBix, 

KOTOpBie o6pa6aTBiBaiOTca b eeTH (brute 
force attack, TponHCKHH kohb, 

IP-cny(j)HHr, CHH(|)(|)HHr) 

- Tun (JmjiBTpaijHH “RFC 2827”; 

- npOBepKa yn3BHM0CTeii Web-eepBepa e noMomBio Nikto; 

- jiHH,eH3HOHHoe nporpaMMHoe odeeneneHHe; 

- odHOBjieHHe Bfl, BHpyeoB; 

- 6paH#May3p (npoxcH-eepBep). 

- aHracHH4)4)epBi (AntiSniff hjih PromiSean); 

- npHMeHeHHe VPN-xaHajiOB. 

- CKaHHpOBaHHe nopTOB e noMomBio nmap. 

3. 

Pa3JiHHHoro po/ja araxH: eeTeBan 
pa3Be^Ka, aHajiH3 y^3 BHMO cth nopTOB 
MapmpyTH3aTOpa, DoS 

- OrpaHHneHHe ofineMa Tpatjmxa (traffic rate limiting); 

- npaBHjiBHaa xoH(|mrypaHmi (JjyHKHHH aHTH-DoS; 

- CHCTeMaMH paeno3HaBaHHa arax IDS (eeTeBan CHCTeMa NIDS). 

- 6opB6a eo 3JioynoTpe6jieHHeM /joBepmi- MH05xecTBeHHan 
ayTeHra^Hxai^H^ Bcex nojiB30BaTejieii BHyTpH cera (He yzjajieHHBix); 

- CHCTeMa OTP (One-Time Passwords); 

- cxaHHpOBaHHe nopTOB e noMomBio nmap. 
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HCX0£5I H3 (J)yHKII,HH, KOTOpbie Bbl- 
nojiH^iOT nporpaMMHbie h nporpaM- 
MHO-annapaTHbie epe/jCTBa 3amHTbi, a 
TaioKe H3 ypOBHa onacHOCTH yrp03bi 
Aim HH(|)opMaijHH, o6pa6aTtmaeMOH Ha 
BBI^eJieHHOM APM HUH B 3aKpbITOH jio- 
KaJIBHOH CeTH, Heo6xO^HMO paCCHHTaTb 
o>KH^aeMyio 3amnmeHH0CTb chctcmbi 
OT COBOKynHOCTH BepOOTHBIX yrp03 c 
noMombio KOHKpeTHoro cpe^CTBa 3amn- 

tm [5]: 

~ S^i C k +i k +a k} /ON 

e = Z - LJ — | — --PrZf (3) 

C 3toh ijejibK) j\jik Ka^K^oro npo- 
rpaMMHoro hjih nporpaMMHO-annapar- 
Horo cpe^CTBa 3amHTbi bbo^htca hhc- 

JIOBOH K03(j)(})HLtHeHT Z^, n03B0JHII0mHH 
onpe^ejiHTb BepojnnocTb ycneniHoro 
BbinojiHeHHa hm (JiyHKijHH no 3anjHTe 
HH(J)OpMaiIHH OT KOHKpeTHOH paCCMaT- 
pHBaeMOH yrp03bi. 

Hcnojib3y5i /jaHHbifi ajiropHTM noe- 
jieflOBaTejibHO npHHHMaeTCJi pemeHHe 
Ha opraHH3aijHio 3amHTbi HTC c hc- 
nojib30BaHHeM nporpaMMHbix h npo- 
rpaMMHO-annapaTHbix cpe^CTB 3amHTbi 
BO Bcex TOHKaX COnpJDKeHHfl 3aKpbITOH 
jiOKajibHOH ceTH (y^ajieHHoro APM 
nojib30Barejni) c BHeuiHeii TKC. 

BbiBOibi: 

1. npe^jio)KeH ajiropHTM npHHaTM 
pemeHHa no ynpaBjieHHK) HH(J)opMaiiH- 
ohhoh 6e3onacHOCTbio b HTC. 

2. npe^jio)KeH nopa^OK Bbi6opa 
cpe^CTB 3an^HTbi HTC ot yrp03 mujiop- 
MaH,HOHHOH 6e30naCH0CTH, KOTOpbie 
MoryT 6biTb peajiH30BaHbi c Hcnojn>30- 
BaHHeM npOTOKOJiOB mokcctcboto B3a- 
HMO^eHCTBna, c yneTOM npoaHajiH3H- 
pOBaHHblX KpHTepHeB H 0 C 06 eHH 0 CTeH 
3JieMeHTOB HTC H HH(j)OpMaUHH, KOTO- 
paa b Hen HHpKyjiHpyeT. 
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ENERGY CERTIFICATE AS A MILESTONE 
IN THE ENERGY-SAVING PROJECT 
MANAGEMENT 

E. Sahno, Doctor of Technical Sciences, Full Professor 
D. Marhasov, Postgraduate Student 
Chemihiv State Institute of Economics and Management, 
Ukraine 

The article deals with the energy efficiency standards and 
determines what an energy certificate is. We recommend considering 
the energy certificate as a milestone in the project management of 
energy-saving projects. 

Keywords: energy certificate, milestone, energy-saving projects, 
energy efficiency standards. 
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H 3BecTHO, hto Bexa npoeKTa - 3 to 
KOHT poubHoe co6biTHe npoeKTa, 
KjnoneBon pe3yjibTaT 3Tana npoeKTa, 
HanpHMep, 3aBepmeHne KaKoro-jin6o 
KjnoneBoro MeponpnaTna npoeKTa, noA- 
nncaHne Ba)KHbix AOKyMeHTOB hjih jiio- 
6bie Apyrne 3HaHHTejibHbie AencTBna, 
npe^ycMOTpeHHbie b npoeKTe. Bexn 
npoeKTa ncnojib3yiOTca aHajiH3a ao- 
CTH5KeHH^ KOHenHbIX H npOMOKyTOHHblX 
pe3yjibTaTOB npoeKTa, n cpOKOB nx bbi- 
nojraeHHJL AKTyanbHbiM npn ocynjecT- 
BjieHnn eHeproc6eperaK>mnx Meponpn- 
aran 6yzjeT jjocTH5KeHne noKa3aTejien 
3HepT03(J)(J)eKTHBH0CTH, OTpa)KeHHbIX B 
3HepronacnopTe, KaK b Bexe npoeKTa. 

MapKHpoBKa 3Hepro3(j)(})eKTHB- 
HOCTH 5KHJIBIX H HOKHJIbIX 3,ZI,aHHH 
n coopy}KeHHH npOBOAHTca nyTeM 
OHepreTnnecKHx ayzjHTOB n comacHO 
TOCTy - HBA.2.2 - 52007 [1] b YKpan- 
He, coraacHO 3aKOHy N° 261 03 n npn- 
Ka3a MnH3Hepro JST® 1 82 b Poccnn [2], 
coraacHO CTaHjjapTaM «Energy Guide» 
b CLQA n no CTaHjjapTy EN 15603, 
EN 15217, DIN V 18599 b EC [3]. Ho 
b YKpanHe 3HepronacnopT He aBJiaeT- 
ca o6^3aTejibHbiM n ncnojib3yeTca, b 
ochobhom, npn TepMOMejjepHH3aiTHH 
3/jaHHH. B 3HepreTnnecKOM OanaHce 
[4] YKpanHbi, HanOojiee OHeproeMKn- 
MH aBJIHCTCa 5KHJIOH (Jioha h npOMbim- 
jieHHOCTb - 3 to n ecTb CTpaTernnecKoe 
HanpaBjieHne n noTeffljnaji pa3BHTna 
3Heproc6eperaionjHx npoeKTOB, ho Ae- 
KjiapaTHBHbin noAxoA k 3Hepro3(j)(j)eK- 
THBHOCTH, HeCTHMyiHOBaHHe H HeBbl- 
ro^Hoe pa3jjejieHne csKOHOMjieHHbix 
JjeHe5KHbIX Cpe/JCTB T0pM03HT pa3BHTHe 
3 thx npoeKTOB. Hto no^TBep)K^aeT He- 


npHHOTbin napjiaMeHTOM 10.10.2013 r. 
3aKOH N°0856 «06 3HepreTnnecKon 3(j)- 

(^eKTHBHOCTH )KHJIbIX H oOlIjeCTBeHHblX 
3AaHHH» o BHejjpeHHH 3HepreTnnecKHx 
nacnopTOB. 

npn 3tom 3HepronacnopT, cocTaB- 
jieHHbin nocjie 3aBepineHna 3Heproc6e- 
peraiomnx MeponpnaTnn hjih cocTaB- 
jieHHbin Ha 3Tane HHHu,nan,HH npoeKTa 
mo5kho paccMaTpHBaTb, KaK Bexy npo- 
eKTa, xapaKTepH3yK>myio cocToaHne 
oObeKTa Ha momcht BpeMeHn. 

Ha ceromm, CTaHjjapTH3npOBaH- 
Hbie napaMeTpbi 3HepronoTpe6jieHna 
Ha OTonjieHne b EBponencKOM Coi03e 
BapbnpyiOTca ot 250 kBt • h/m 2 b toa 
AJ ia 3jjaHHH, nocTpoeHHbix ao BBe^eHH^ 
HopMaTHBOB 3Heproc6epe)KeHHa (1950- 
1975 toabi), ao 70 kBt • h/m 2 b toa ajbi 
3AaHHH c hh3khm 3HepronoTpe6jieHHeM 
(c 1980 - x toaob ao HacToanjero Bpe- 
MeHn) n ao 30 kBt • h/m 2 b toa, AJBi 
3AaHHH Kjiacca «CasaClima A» n Aa>Ke 
15 kBt • h/m 2 b toa AJia o6beKTOB KaTe- 
ropnn «passivhaus». C noMonjbio cep- 
Tn^HKaijHH «CasaClima» npoBHHii,Ha 
EojibijaHo b HTajinn pemnjia CTHMyjin- 
pOBaTb pa3BHTHe HOBbIX CTpOHTeJIbHbIX 
TexHOJiornn, HanpaBjieHHbix Ha 3 koho- 
mhk) 3HepropecypcoB n oxpaHy OKpy- 
5KaiomeH cpeABi, a TaioKe, htoObi npe- 
AOCTaBHTb nOJIb30BaTeJHO nOJIHOCTbK) 
noHOTHyio HH^)opMan,nio o 3HepreTH- 
necKHx napaMeTpax 3Aamia. Bee 3AaHna 
Kjiaccn(|)HAHpoBaHbi no 3HepreTHHec- 
KOMy HHAeKcy (oTonneHne), hto Bbipa- 
5KaeTca b kBt • h/m 2 b toa h OyKBeHHoe 
o6o3HaHeHne ot A (noTpeOneHne MeHee 
30 kBt • h/m 2 b toa) ao G (noTpeOjieHne 
6ojiee 160 kBt • h/m 2 b toa). 


Ha oObeKTe Kjiacca «passiv haus», 
TAe 3HepronoTpe6jieHne He 6ojiee 
15 kBt • h/m 2 b toa, npe}KAe neM onTH- 
MH3npOBaTb nojiyneHne n nepepaOoTKy 
Heno epe ACTBeHHO nojiyneHHon 3AaHneM 
cojmeHHon 3Heprnn, npOBOAaTca pa- 
6otbi no coKpanjeHmo pacceaHna, ajbi 
nero BbinojmaeTca nojmaa TenjiOBaa 
H30JiaiJHa OKOHHbIX 6JIOKOB H CTeHOBbIX 
nepeKpbiTHH c TnjaTejibHon npoBepKon 
oObeKTa Ha Hajinnue TenjiOBbix moctob. 
BeHTHjnnjHJi b o6T>eMax, npeAycMOT- 
peHHbix AoncTByiomHMH peraaMeHTa- 
mh, oOecneHHBaeTCJi chctcmoh peryjin- 
pyeMon MexaHnnecKon BeHTmumnn c 
peKyneparjnen, xotji b nepnoABi 6ojiee 
mjjtkoh noroAti AJia npOBeTpHBaHna 
noMenjeHnn mo>kho npocTO OTKpbiBaTb 
OKHa. Taxaa cncTeMa nacTO AonojmaeT- 
ca pa3JIHHHbIMH yCTpOHCTBaMH, TaKHMH 
KaK noABajibHbin Tenjioo6MeHHHK, pere- 
HepaTop Tenjia OTpa6oTaHHoro B03Ayxa 
c HHTerpnpOBaHHbiM nocjieAyJonjHM 
HarpeBaHneM (TennoBon Hacoc, kotcji 
Ha cTpyaceHHbix OpnKeTax, neHTpajin- 
30BaHHoe OTonneHne n npon.), KOTOpbie 
AonojmaiOT cncTeMy peryjinpOBaHna 
MHKpOKJIHMaTa. 

OTJIHHHTeJIbHOH HepTOH 3AaHHH 
Kjiacca «passivhaus» aBjiaeTca noBbi- 
meHHaa repMeTHHHOCTb CTponTejibHon 
kopo6kh, napaMeTpbi kotopoh TiijaTejib- 
ho npOBepaiOTca Ha 3Tane npneMOHHbix 
ncnbiTaHHH nyTeM TecTHpOBaHna npo- 
AyBKon. B ceBepoeBponencKHx CTpaHax 
AJia KOMnoHeHTOB 3AaHna AaHHoro BHAa 
ycTaHOBjieHbi cjieAyJonjne npeAejibHO 
AonycTHMbie napaMeTpbi: 

- Ko3(txtMnneHT TeiuionepeAaHH Hen- 
p03paHHbix KOMnoHeHTOB - 0,15 Bt/m 2 • °C; 
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- Ko3(|)(j)jmHeHT Tenjionepe^anH 
okohhbix 6jiokob - 0,80 Bt/m 2 • °C; 

- JlHHeHHbiH K03^)^)Hij,HeHT Tenjio- 

Boro MOCTa - 0,01 Bt/m • °C; 

- CncTeMa MexaHHnecKOH bchthjm- 
ijhh c pereHepaTopOM Tenjia - h 80%. 

Ejiaro/japn npOBe/jeHHio pacneTOB 
H yTKQ HMdOHJHMCn TaKHM 3/jaHHHM, 
cero^Ha CTpOHTejibCTBO KaTeropHH 
«passivhaus» b ceBepHon EBpone Bnoji- 
He M05KeT KOHKypeHTHoe, nocKOJibKy 
AonojiHHTejibHbie pacxo/jbi npn 3tom He 
npeBbimaiOT 10% no cpaBHeHHio c 3a- 
TpaTaMH Ha CTpOHTejibCTBO oObeKTa no 
^encTByiontHM HOpMaTHBaM 3Heproc6e- 
pOKeHHn [5], 

OraH/japT DIN V 18599 b TepMa- 
hhh npe/jCTaBiraeT co6oh e^HHbin Me- 
to/j no/jcneTa OHepran, hco6xo/jhmoh 
/yin OTonjieHna h oxjianc/jeHHn 3/jaHHn, 
a Taxnce ero HopMajibHoro (JiyHKyHOHH- 
pOBaHHa. ^aHHbiH CTaH/japT oyeHHBaeT 
3Hepr03$(J)eKTHBHOCTb CHCTeM OCBe- 
meHHB H OTOnjieHHa, BCHTHJinyHH, ox- 
jianc/jeHHn h ropanero bo/jo CHadnceHHn. 
OraH/japT DIN V 18599 BKjnonaeT b 
ce6n cjie/jyiomHe /jecnTb pa3/jejiOB: 

1) Odiyan HH^opMaynn; 

2) KojiHnecTBO 3HeprHH, Heodxo/jH- 
moh /yin OTonjieHHa h oxjianc/jeHHn; 

3) KojiHnecTBO 3HeprHH, hco6xo/jh- 
MOH /yin KOH/yHJHOHHpOBaHHn B03/tyXa; 

4) Odiyee (HToroBoe) kojihhcctbo 
OH eprHH, Heo6xo^HMOH /yin ocBeiyeHHn; 

5) Odiyee (HToroBoe) kojihhcctbo 
OH eprHH, HeoOxoflHMoii /yin OTonjieHHn; 

6) Odiyee (HToroBoe) kojihhcctbo 
OH epTHH, Heo6xO£HMOH /JJM BeHTHJI^H,HH 
CHCTeM )KHJIbIX £OMOB; 

7) Odiyee (htotoboc) kojihhcctbo 

OHepTHH, HeoOxO/IHMOH /yin KOH/JHyHO- 
HHpOBaHHa B03/jyxa, a Taicnce oxjianc/je- 
HHn; 

8) Odiyee (htotoboc) kojihhcctbo 
OH epTHH, Heo6xOflHMOH /yin TOpUHCTO 
bo/jo CHadnceHHn; 

9) Odiyee (htotoboc) kojihhcctbo 

OHepTHH, HCOdxO/JHMOH /JJM MHOTO(})yH- 
Kii,HOHajibHbix reHepaTopOB; 

1 0) 06n3arejibHbie ycjiOBHn. 

HeMei^KHH rocynapcTBeHHbiH 6aHK 

pa3BHTiw, Kreditanstalt far Wiederaufbau 
(KfW), npe/jocTaBjineT 3aiiMbi no/i hh 3- 
KHH npOIieHT /yin HHBeCTHI],HH B 3HCpTO- 
3(|)(j)eKTHBHOCTb B nCHJIHHJHOM CCKTOpe B 
TepMaHHH. CncTeMa KfW nBjineTcn oc- 

HOBHblM HCTOHHHKOM (jlHHaHCHpOBaHHn 
3HepT03$(J)eKTHBHOCTH B >KHJIHH],HOM 
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ceKTOpe b TepMaHKH. Eojibinan nacTb 
(J)HHaHCHpOBaHHn KfW HanpaBjieHa 
Ha nepeodopy^OBaHHe h MO/jepmna- 
H,HIO CymeCTByiOmHX 3/jaHHH. Kpe/JHTbl 
npe/jocTaBjiniOTcn nacrabiM h iopH/TH- 
necKHM jiHijaM, a TaioKe rocy/japCTBeH- 
HblM OpraHH3aiJHaM, HHBCCTHpyiOmHX 
b CTpOHTejibCTBO 3Heproc6eperaiomeH 
HC/JBH5KHMOCTH. Kpe/JHTbl KfW, KaK 
npaBHjio, odjia/jaiOT Bbiro/jHbiMH /yin 
KJIHeHTa yCJIOBHUMH: HH3KHe h (])HKCH- 
poBaHHbie npoiteHTHbie CTaBKH, /jojito- 
CpOHHOe Kpe^HTOBaHHe, B03MO)KHOCTb 
/jocpOHHoro norameHHa Kpe/jHTa b 
jnodoe BpeMa 6e3 niTpa^Hbix caHKiyiH, 
BbICOKHH nOTOJIOK JIHMHTa Kpe/JHTa, H 
B03M05KH0CTB oObe^HHCHHH Kpe/JHTa 
C flpyTHMH 4 )HHaHC0BbIMH 3ailMaMH. 
Brodbi npeTeH^OBaTb Ha HH3Konpo- 
i^eHTHbie Kpe^HT KfW npoeKT /jojdkch 
B cer/ja cooTBeTCTBOBaTb TpedoBaHH- 
3M /jeiiCTByiomero IIocTaHOBjieHHn 
no 3Heproc6epe}KeHHio. HanpHMep, 
nporpaMMa “Dkojiothhcckoc Grpon- 
TejibCTBo” npe/jocTaBjineT Kpe/jHTbi 
Ha CTpOHTejibCTBO HJIH npHOdpCTCHHC 
3flaHHH, roflOBaa noTpedHOCTb b 3Hep- 
thh KOTOpbix He npeBbiHiaeT 40 kBt • 
h Ha KBa/jparabiii MeTp. Kpe/jHTOBaHHe 
KfW, KaK npaBHjio, ocymecTBjiaeTca 
nepe3 cymecTByiomHe 4 )HHaHC0Bbie 
HHCTHTyTbi, a He Henocpe^CTBeHHO 
nepe3 6aHK KfW. BtoOhi nojiyHHTb 
Kpe^HT, 3aaBHTejib CHanajia aojdkch 
CB a3aTbcn co cbohm 6aHKOM (name 
Bcero, 3 to 6aHK, r^e 3anBHTejib co^ep- 
5KHT CBOH nepcoHajibHbiH CHeT). EaHK 
3aTeM ^ejiaeT 3anpoc b KfW. IIpH 3a- 
nOJIHeHHH Kpe/JHTHOH 3aaBKH 3a«BH- 
Tejib ^ojdkch o6n3arejibHO npHJi05KHTb 
3HepreTHHe ckhh cepTH(|)HKaT (nacnopT, 
KaK Ha pHC. 1), BbI,ZJ,aHHbIH COOTBeTC- 
TByiomHM cnei^najiHCTOM (HaHdojiee 
npe^noHTHTejibHbiM hbjiuctch cepTH^H- 
KaT Ha ocHOBe npe/jBapHTejibHo paccHH- 
TaHO 3HepreTHHecKOH noTpedHOCTH). 
^aHHbiii cepTH(J)HKaT aBjiaeTca ra- 
paHTHCH 3KOHOMHH H 3HepTOC6epe- 
5KCHHH B COOTBeTCTBHH C yCJIOBHUMH 
3aiiMa. 

B TepMaHKH 3Heproc6eperaiomHe 
^OMa npe^CTaBjiaioT co6oh 3^aHHH, co- 
OTBeTCTByiomHe CTaH^apTy 3Heproc6e- 
pOKeHHa, to ecTb HMeiomne ro^OBoe 
noTpedjieHHe 3HeprHH ot 30 ^o 70 kBt 
H a KBa^paTHbiii MeTp. TepMHH “naccHB- 
Hbiii ^om”, b cbok) onepe^b, othochtcb 
k ocodoMy THny 3^aHHa, KOTOpaa He 


Hcnojib 3 yeT aKTHBHyio CHCTeMy OTon- 
JieHH^ ^Jia ^OCTH 5 KeHH^ OnTHMaJIbHOH 
TeMnepaiypbi. ^jw ynoBjieTBopeHHa 
CTaH^apTa “naccHBHoro ^OMa”, e 5 Kero^- 
HblH CnpOC Ha 3 HepTHIO ^OJDKCH 6 bITb 
CHH 5 KCH ^O ypOBHH 15 kBt Ha KBa^paT- 
HblH MeTp, B TO BpeMU KaK 3 ^aHHe ^OJDK- 
ho dbiTb TaioKe ocHameHO yjibTpa - 3 (J)- 
4 )eKTHBHbIMH CHCTCMaMH BCHTHJiaitHH H 
peKynepaijHH Tenjia. Hcmciikhh onbiT b 
c4)epe peajiH3ai^HH bbicokhx CTaH^apTOB 

3HepT03(})(j)eKTHBHOCTH OKa3aJICH BeCbMa 
ycneniHbiM h ^a>Ke CTaji Mo^ejibio 
no^pa^aHHn /yin CTpaH - ynacTHHy EC. 
Ejiaro/japn nocTaHOBjieHHio 06 3Hepro- 
c6epe5KeHHH, a TaKnce /;pyrHM MepaM, 
HanpaBjieHHbiM Ha noBbmieHHe 3Hepro- 
34)$eKTHBHOCTH 5KHJIHmHOTO CCKTOpa, 
b TepMaHHH y^ajiocb yBejiHHHTb 3anacbi 
3HeprHH h coKpaTHTb Bbidpocbi napHH- 
kobbix ra30B [3] . 

B Pocchh 6bui npOBe/;eH 3KcnepH- 
mcht no BHe/i,peHHK) 3Heproc6eperaio- 
iyHX MepOnpHUTHH B THnOBbIX 5KHJIBIX 

flOMax, c^aHbix b 1970 - e ro/jbi, npn 

3TOM, /^OCTHTHyTO yjiyHHieHHe 3HepTO- 
34)$eKTHBHOCTH B Cpe^HCM Ha 59% , B 
TOM HHCJie: 

- 25% - 3a cneT noBbimeHHn Tenjio- 
aanjHTbi HapyncHbix ctch h nep/^aKOB; 

- 1 0% - 3a cneT noBbmieHHn Tenjio- 
aanjHTbi okoh; 

- 6% - 3a cneT coKpaiyeHHn H3dbi- 
TOHHOTO B03^yX006MeHa B KBapTHpax; 

- 18% - 3a cneT ycTpoiiCTBa aB- 
TOMaTH3HpoBaHHoro y3Jia ynpaBjieHnfl 
chctcmoh OTonjieHHn h ycTaHOBKH Tep- 
MOCTaTOB Ha OTonHTejibHbix npndopax. 

DHeprocdeperaiomHe MeponpHnTHn 
no 3 KOHOMHn 3 HeprHH Ha OTonjieHHe 
3 /^aHHn npHBejio k chh 5 kchhio BbidpocoB 
b aTMOC^epy ymepo^a b burg yrjieKHc- 
jioto ra 3 a. Tax, HanpHMep, tojibko npn 
npOBe^eHHH KararrajibHoro peMOHTa th- 
nHHHOTO 5 KHJIOTO /JOMa CHH 5 KCHHn 3 MHC- 

chh yraepo^a 3a nepno/j 30 jict cocTaB- 
jineT 889 t, yrjieKHCJioro ra3a 3263 t. 
TeXHHKO-3KOHOMHHeCKHH aHaJIH3 3$- 
4)eKTHBHOCTH BHe^pCHHn 3HepTOC6epe- 
raioiyHx MeponpHnTHH /jojdkch ocho- 
BbiBaTbcn Ha paccMOTpeHHH TenjiOBoro 
dajiaHca 3/^aHHn KaK e^HHoii 3HepreTH- 
necKOH CHCTeMbi. Ecjih paccMaTpHBaTb 
3/jaHHe KaK coBOKynHOCTb OT/^ejibHbix 
3jieMeHTOB h paccMaTpHBaTb noBbmie- 
HHe TenjiOBOH s^^ckthbhocth 3/^aHHn 
KaK BHe/i,peHHe OT/^ejibHbix 3Heproc6e- 
peraiomHx MeponpHnTHH, npn oyeHKe 
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ENERGIEAUSWEIS fur wohngebaude 

gcmaft den 16 ff. EnergJeein&parverardriurtg (EnEV) 


Berechneter Energiebedarf des Gebaudes 
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Voluntary data on 
CO^ emissions 
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Rescaled reference scale, 
30% more stringent 
than 2007 


Erlauterungen zum Berechnungsverfahren 
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Disclaimer: The stated 
values allow no conclusions 
about the actual energy 
consumption 


Pnc. 1. BTopan cipamma 3HepreTuuecKoro cepTH^HKaTa (nacnopTa) b TepMaHnn 
Pecypc: Schettler-Kohler & Kunkel, 2010 


HX 3 ({)({)eKTHBHOCTH M 05 KCT 6 BITB nOJiy- 
neHa cymecTBeHHaa norpeniHOCTB. IIpH 
CHH 5 KeHHH 3 aTpaT OHeprHH Ha KJIHMaTH- 
3ai^HH 3^aHHH b pe3yjibTaTe BHe/jpeHHn 
3 THX MepOnpHOTHH npOHCXO/JHT BBICBO- 
6 o 5 K^eHHe 3 HeproreHepHpyiomHx mohj- 
hoctch. 3to no 3 BOJiaeT odecnenHTB 
3 HepronoTpe 6 jieHHe hobbix 3 ^aHHH 6 e 3 
3 aTpaT Ha bbo/j b 3 KcnjiyaraijHio hobbix 
MomHOCTeii. IIocjieAHee odcToirrejiBC- 
tbo cymecTBeHHO BjinaeT Ha CHH^ceHHe 
cpoKOB OKynaeMOCTH. npe/jCTaBjiaeTca 
i^ejiecoo 6 pa 3 HOH pa 3 pa 6 oTKa h yTBep 5 K- 
flemie Ha roeyzjapCTBeHHOM ypOBHe 
MeTO^HKH TeXHHKO - OKOHOMHHeCKOH 
OH,eHKH 3 ({)({)eKTHBHOCTH BHe^peHHH 
3 Heproc 6 eperaiomHx MeponpmrraH, 
yHHTBIBaiOmHH 3 KOHOMHH 6 CKHH 3 ({)({)eKT 
OT CHH 5 KeHHa nOTpe 6 HOCTH BO BBe^e- 
hhh b ^eiiCTBHe hobbix 3 HeproreHepH- 
pyiOHJHX MOmHOCTeH, H CTOHMOCTHyiO 
oi^eHKy 3 KOJiorHHecKoro 3 (|)(|)eKTa ot 


CHH)KeHHa 3 mhcchh 3arpa3mnomHx Be- 
mecTB b amocfjiepy. KjiaccH(j)HKaijHH 
3({)({)eKTHBHOCTH 3a OKpy^aiomeii cpe- 
#oh CTaHOBaTca y>Ke CTaH/japTaMH no 
npOeKTHpOBaHHIO 3^aHHH B MHpe (TaKHe 

CHCTeMBi oi^eHKH kbk: HQE, BREEAM, 
LEED, CASBEE) [6]. 

Bexn npoeKTa MoryT 6 bitb c Hy- 
neBOH h HeHyjieBoii fliurrejiBHOCTBio. 
B 3Heproc6eperaiomHx npoeicrax 3Hep- 
rocdeperaiomHe MeponpHjrnra momo 
paccMaTpHBaTB, ok no^npoeKTBi h Ha- 
naJIBHBIM H KOHeHHeHHBIM HX HTOrOM 

AOJi^ceH CTaTB 3HepronacnopT. npn Ha- 
nane h (j)HHHHie MeponpmrraH 3 tot HTor 
M05KeT 6 bitb BBipa5KeH, Kax Bexa c ajih- 
TeJIBHO CTBIO 1-7 £Hefi, 3a KOTOpBIH C 06 h- 
paiOTca h npocHHTBiBaiOTca Bee /jaHHBie 
AJin 3HepronacnopTa h npe^CTaBjiaeTca 
caM OHepreTHnecKHH cepTH(|)HKaT ^jia 
AajiBHeiiHiHx ynpaBjieHnecKHx perne- 

HHH. 
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GISAP Championships and Conferences 2016 


1 Branch of science 

Dates 

Stage 

Event name 1 

JANUARY 

Educational sciences and Psychology 

19.01-26.01 

I 

Modem peculiarities of the identity formation and social adaptation in 
conditions of the liberal values crisis 

FEBRUARY 

Philology 

09.02-15.02 

I 

Theoretical and practical problems of language tools transformation in the 
context of the accelerated development of public relations 

Culturology, Physical culture 
and Sports, Art History, 

History and Philosophy 

09.02-15.02 

I 

Cultural and historical development of the society as the dynamic 
expression of the self-learning human existence 

MARCH 

Medicine, Pharmaceutics, 

Biology, Veterinary Medicine 
and Agricultural sciences 

10.03-15.03 

I 

Problems of fighting human and animal diseases in terms of the biosphere 
conditions deterioration 

Economics, Jurisprudence 
and Management, Sociology, 

Political and Military Sciences 

10.03-15.03 

I 

Social relations and conflicts in conditions of intensification of economic 
processes and dominance of liberal ideology 

APRIL 

Physics, Mathematics and Chemistry, 
Earth and Space Sciences 

06.04-12.04 

I 

Theoretical and applied problems of physical, mathematical and chemical 
sciences in the context of the social demand for the knowledge limits 
expansion 

Technical Science, Architecture and 
Construction 

06.04-12.04 

I 

Methods of effective science-based satisfaction of the increasing social 
needs in the field of engineering, construction and architecture 

MAY 

Educational sciences and Psychology 

12.05-17.05 

II 

Influence of knowledge and public practice on the development of creative 
potential and personal success in life 




JUNE 

Philology 

08.06-13.06 

II 

Issues of preservation of originality and interference of national languages 
in conditions of globalized international life 

Culturology, Physical culture 
and Sports, Art History, 

History and Philosophy 

08.06-13.06 

II 

Human creativity phenomenon in ups and downs of the historical process 

JULY 

Medicine, Pharmaceutics, 

Biology, Veterinary Medicine 
and Agricultural sciences 

06.07-12.07 

II 

Innovative approaches in diagnostics and treatment of human and animal 
diseases caused by injuries, genetic and pathogenic factors 

Economics, Jurisprudence 
and Management, Sociology, 

Political and Military Sciences 

06.07-12.07 

II 

Value of the personality and collective interactions in the social progress 
ensuring process 

AUGUST 

Physics, Mathematics and Chemistry, 
Earth and Space Sciences 

04.08-10.08 

II 

Modem methods of studying matter and interaction of substances, as well 
as the subject-based relations modeling 

Technical Science, Architecture 
and Construction 

04.08-10.08 

II 

Solving problems of optimal combination of standards of quality, 
innovative technical solutions and comfort of operation when developing 
and producing devices and construction objects 

SEPTEMBER 

Educational sciences and Psychology 

13.09-19.09 

III 

Harmonious personal development problem in relation to specificity of 
modern education and socialization processes 

OCTOBER 

Philology 

05.10-10.10 

III 

Trends of language cultures development through the prism of correlation 
between their communicative functions and cultural-historical significance 

Culturology, Physical culture 
and Sports, Art History, 

History and Philosophy 

05.10-10.10.10 

III 

Significance of personal self-expression and creative work in the course of 
formation of the society’s cultural potential 

NOVEMBER 

Medicine, Pharmaceutics, 

Biology, Veterinary Medicine 
and Agricultural sciences 

10.11-15.11 

III 

Modem methods of ensuring health and quality of human life through the 
prism of development of medicine and biological sciences 

Economics, Jurisprudence 
and Management, Sociology, 

Political and Military Sciences 

10.11-15.11 

III 

Correlation between humanity and pragmatism in target reference points of 
modern methods of public relations regulation 

DECEMBER 

Physics, Mathematics and Chemistry, 
Earth and Space Sciences 

07.12-13.12 

III 

Object-related and abstract techniques of studying spatio-temporal and 
stmctural characteristics of matter 

Technical Science, Architecture 
and Construction 

07.12-13.12 

III 

Current trends in development of innovations and implementation of them 
into the process of technical and construction objects production 
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